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(54) mmn&m ;w^uyH*M^<t^^»*ft 

(57) [gift] 

tc^e—^ 13 0. y 12 4 ciEKrH i 1 2 J: 

1 2 3 ^sss«aiS'»^5 r^** y ^200 

— oP^r-t— ^ 1 3 omt LTtU^Loo. 9bfe£H 
SHttl 12(cai^'T^o m$iL.fzW3)*Tis^b 
1 4 0(c«»LTW»Wfc:ai*S-<i-& htu? Srft 
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vmh t t co^mtifr Lxtm 1 <^hh6Wioiii^» 
Miax >- ^ 6 as* s ftfc ma ^«aiaiEi&®ccas* $ 
[st**2 ] is** i awwry -y h*ptc*^ 

IHRiJ «fc h;u? -CWEx > z/isZm&th x v ^ 
[ M** 3 ] If ** 2 EK^A^f ^ U KWC* o 

[ft**4 3 ff**3iEK<7vw ^y v FWtfc^ 
b \sm&<om* h mfi i-uss Lxtm2 commwz est 

C ft** 5 3 if** 3 !EIK«0A>f y y y FSST'fc o 

m^i<om&n&£v:M2cv®mmz®i'&zti. mji 



[fit** 6 3 twBsafflSj^. mrietB^w^ h>u7$m 
^&t<omzm?z>ti.tziti?m i tatwu ^; f* 

[ff**8 3 If** l EtttfVvr y y v 
T. 

fufE^fl&ti, 

3^0tewoa^. 2o^ii]te^<Hfriaa5^S4{iii3ct 

Kr^*^y^co»^IIIK«lfcov^T. SBRWlcE 
C-*5 J:tXfi|jl:"5r(r6**(jh^Ri: > 

Mid 2 oco HHgW|SI±: ^ »fR W^iB'&fe J: IfmWC^^k 

[m** 9 3 if** i ie«<ww y y v h$mt*o 

&£Zfi=i-?mt f zZti^tife^£ixtzy~ : y*? y ^ 

[if** i o 3 if** i iBBWvw ^ y •/ k*wc* 
2 comm&izm&ztLtim 2con~?t z^-t hn^- 

H31ESB 1 <^0teW4A:^m2c7)ill^fSco--^^^$n 
[ff**l 1 3 £B*«**f &x>^fc. 
OHJfef*^: HafBlEi6W(IJlt^^-^tu^m2c7)l5]^Wh £ 
Scfc it/ h/U^ frSdK «0EHE«K=ai*^rfE«r 

h^^«#st, irfexv^v^feas^isn^iii^^ 
mm&M&z®m^&Mffl~)mx$>~>x. (a) 

^•cm^-r^X^i: . (b) 1u!EB8B&2JkyEt. 
IEx^>?>S:iBg'r*xSi: . ( c ) MIE^ 1 <0EWE 
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[00013 

taw*. 

[0002] 

- 4 7 0 9 4 ^|SK<7)St*i^ ) o ' W ^ 'J 'y F*W<0— 
a^: LTV*»)>&^9W^>^^y *y KSPW***. 

mat ma tco$m 

[0003] 

A^i»s*^sit, saw* 

[0004] W^-i *y KSHtlis 

L/C. r?WJ*+PGi«WIGkti«^«* 

lir? u * * y r kuk s *rc ^ & . r 9 * ^ u ^ 
^pgi*. rasKoiio. ifv^. r^'j^y 



co2o^*(c««L"Cfiarr*ii:*«tr»&. HI 2 2 

7^** y y rcxyyyE Gaqg-s-stu y >^ 

♦^y^+PG, ffe«^G. i3«tV«B»AM*«b;^ 
[0005)123 (4Ki!JlS$:lgiSW^^ L.*v W :/ 

y >y f^mm&ut. x >-£/>- lEiei&^SKffiiftb^lHlls 

l2-e*>£. x^VEG^UMjSft-MMJtt* IhBBR 
£ffi^rT& hhtth/^ LTlHMSD S^fetB 

^SfL-&. i;y E G^fe tBA $ WtlW P U l II 
r^**y^PGte±^T2olc#ES*u — »<±E1 

*««G#iB»$*i&i:. 3W#4T;b*i**:tf>* xyy' 
^EG^«>ffi*snfcilrfto— «B«ittiEU l k LT0 

«$*utHHSR*5 it/ Yivffrhtch&tfy P u 3 ^ffiiS 
[00061 124 ««»«*IBi!ltt^:»& L^N^f 7* 

0-C"J>^o xyyyEG^^^^^S^PU 1(4. 
%m«G^lgl?|-r>l>cli:tcJ:^T. *B5«S2h.fci8*PU 
4 h Ltr 5*9 y G3&^T8E«t-eatSix& . 

i/X h^- ^ PU4 CO— M$rm^ E U 2 h 

ftSIGco^Wwfflt^ix^. 
[0007] m^ZHMTZ t . X^^E GcO0te^ 
**IES6«*^>EHI£«J: 9 t>i«v^d»-& (02 3) Tii. x>- 

^ to ^ s tifzmxtwmmzixMz ti & &mz& 

WC. ±8J«t3ffi«^SiW8iraE«*PG + G'rilI*S 

j^y^yEG^igteSSc^^iicoEiKgciO^ 
(12 4) Tii:. mz. -rmmizmmrr&Tis 

^HSESSBPG + G^fltt&Sixft. i*lM!PG + 
Gtctt»&StLfc«*«. SVWtSW^M^i: UTTcEd 
fcfflKf -S»r^Xh^:-^AMfc«*&SfL&. -co^s 

12 4 4>^'rKj^<7)^«r l3&^t«>. iJ;^o^ 
Mr xy^>EG*»feHi*Sixfc»*^ 
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(flD s izmJimmUg&b LX&75*? 'J WG*i J: 

[ o o o 9 ] m2 6i±wM&&ftj)mzm-&Lt:;^ y 

•J >y F«ifc:*5V*T, xys/ycoHHER^IBiliW^IlME 
BIT**. m2 7&mMm£ltiJjmiztg&LX:s^y r V 

t^-^-L^w ^y »y K*MTii. mmmz^Ltz^ 
&t Mcomm&&£ & o zsl> zs>v ocom^w^mmn 
commwcx o *>fflc^«-& (12 6 ) x-i±. Tmmiiziss 
^&mt>mmmwpG+Gx~®±ztifzw>jiE<o i #ll 
m.ffliziiiM't&Ti/xh*:— ?Amzm&£ti&. m 

*a- (H2 7 ) iSicfltt^r^ h^E-^ 

5rc?W)j)<OiJ§mr 2£^t. 'W 7V v H»M^)3H6«I 
[00103 <TOJ: 9 *y KSWCWL 

mi^AMofg^^^o^i-^^-r^^sis 

[ 0 0 l 1 3 ±M<nmmco'J?%:< b 

MtiftZ tztbtt £ ttfz i> <7)X*fo 9 . xv^^fe^tt- 

[0 0 12] 



m&zft Lxmm i onnKfs^ni^a^ xxs b)v? $^ 
mLxum 2co®$miz&ji i *im% bw^mfrfstt * 

^ixtzm^tfimmmmziti^ix^x^fm^z 
it&u mi£co$8&itx®)jj ^BM-th^mzm*- h 

[ooi3]A^yij 7 vmmz&whmzteZLizbJis 
tzMji* h/is?$mLxmmmiz&ji-?&zktfx'* 

[0014] zL>is>fr^mmMizffiMmzfcm-zti& 

isf *ct) a m x w s m b & 9 b m* 4 *g- . 

fcLrra»*fc:as*Loo. m&wmjjzmjjiz—nw 
mt&. z <nmn *m^xb)u?m$k^&<z>ftmzm j t 
$>titzmmmz%mhL. wMmtibmmm<n&wm?>b 
commzmmt. mmmmm^xx/mmb/^^^h 
wiimmmzatt-rh: mm®* b mmmco mmmrt 
bomMtf*:z<%:tiix. mjybm^cosmmi^^ < 

[0015] -*m%<n^4 7V -y K*Mt-itltf . ±IB 
^y y H*M^J:Wf , ^j$a^li5Sfffl^-W0^^ 

d ^ 4 o b )v? ^am%x\t . its ^ ix^a: 

ja^$r rfii±-T 4 CI fc . 
[0016] S^*^0«aR#B«»*cOElieaJ: 0 
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[ o o 1 7 ] «r*. jjessjmui* ^h^4*gwts 

* Lv*. a^»J v F*flrc<4. W1^38fl#Rfc: J: 

r K J: 0 . *P-? T . ^tt«^«Wffc. *SHtft k' <r> 
SfLTt— 5&^3aJt<9£3fflS(i:> f»«ftl»£^&£fc 

gkris it & ^ b mxco&m Zfflfflrt & k v \o S W 14 . 
-CSS. ~ ±K3Sffll»4, 

cools] ssawu. 2jaub««utt»8i-c* s t 

[0019] y U y KSffilcfcwcte. Jb 

miESosm^mmLx . Hafe^i^miKW^A^iu 
n^m^KSirt k ft & seaut £ sswbm«*« 

[00203 a»a>&«lfifc: «fc*Uf . SSS«<7)3SSJt£ S 
^yij. x F«HO*iJffittSr|ft|±'r*i4:* J "^*&. * 



*5itXB«k^»E*Wftk*S:**L. 

jScciE t x m * mm* a * tsse-*- s £ t **c s * . 

[002 1 3 *7t. *W5i0Vvf :/'J y KWW-fc^ 

t ^fflS^ra«t-*i^fgft^H^*iS^§ n^^.5SJtci&* 

5fetd22 2— H2 7Srffl^Tftf*WC^HBL^aO. ^ 

i ct)[uieWc7) a^j hiiejs t & 2 mfew^ai ji nnesck 

k c7)^:/J^^^^ J: 0 3&3s**iK v ^(Blt-*i»^ ^> - k 

*/Jn»« * ffiJt-r ^> *»4ft ^ * o 

[00233 A^0«»kaj*IiI^k^/jNRI»*li 

^®«3^s*lv^ ffiomtt. wiah^^^^R 

^\ HUfS^1^0KW^J:^2^0SKW^^$n.. 
< k tlHlKia^ft^i6^^ilBSLT^2colsIS£IS^ 

wm^wnRWi* widA*igi!£a*^Eaj*ig*E»± 

[00241^1 2 2 CCtk LfzMmiZ 

2 ^«teRBffiS<i*^k *>^^4* v ^ K 

fciH 2 3 . 02 4 TRBJi UcSO, «S!l«^iB»rttttc*S 

A^lllte^a3^!lli£ifciOt«v^^*tl#^SC:k 
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[00 25] * 2 mRb/^SOH^etifi. m 

izm i tvmmm ±xfm2cr> m^mizts^tt, wd<o 
hm^mmmmt . mem i <n®imiizm&2tLt:9M 

x-mwLfzm*). wmmmmmizm&ztiKffimzte 

cr>Wm&$t*£tho »2<0KM»Ttts A^EHHR^ai^ 
[00 27] :*^BJ5<7VW -y F^M(c:&l^ , MIS 

?$?&&&£ IrneiKSWi: ^IBfcWt* £ fc"C* * . 
[00 28] lMf#OJB«. H0*>. SCBIfti^EG 

^m^x^mmsm^t^z. £tz£K>. a^eher 
[0029] u»^nut. w*>, ^mm* y)v?m&=$- 

[0030] ±j*^>2o^B»^>'3*>. v^n*as?-r 
? & jt ixnnsKosEHt t xmamiftt & - a^c 

Th;I^3aft*K£A^S«rfc#S* ifc, S 



[003 1 ] **?^Myy y K*?5C*5V^T. Bute 

l vt , «S? «£EHfcfe i t^»J jt "Tfig^*Jjt^« t , mff E 
2o^IlI«K»l^±*a*l?a^^^<J:V«a^ISE^:^& 
3m & is<T>£~th Z. £ **TS h . 

^n^(7)30^[Il(SfS(^3^2o^[oII£fS^E^ 

[0033] JJB«ft<«SM^ffli:ov^R«t 
JJE2 0(^ElK(lliS:«RRL. JbBMih*«te J: ~> X 

«I^0IS«. »2feSii3 , t:2ooilWBtt^ov^r. 
±lE2ocOIiMfe«r*rtt^&fcfc«>C ^ 

£mmmm®m;msmMiZtitzim£*&. zcox? 
iz±im^co^mmiz x tuz. mm jk¥« 

$r«f^-s d^Cct o . 2^commM*my£<o3z&itx* 

&m * &nm^m<ommffim.x*mmt& z£&x-z 

iz^^xi± . m« &BWFMtf«smx'$>z> . 
[0034] *®mr»^ y"v y YMmz^x. Bute 
Y}V7^m%hn*<vmY£zmm^hZ£tfx*hh 9 
man. mzhfrirgm^mt. v-fmz-g-t&zm 

mm. &xtfu-?mz*tL?tit&&2tit27'?*?}) 
^•vt . mm i <r>mmffl£tt±»2<D®mn<7>—ijiz 

[0035] ^*^«KCCj:^if . U^co- 

mttmmzm^ ^x. mi ^mmcom^ &wmm£ 
x3-?mizttmLxmmi'&z:£tfx*z&. tt^T. a 
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[0 0 36 3 WBh/l^MH^aUL mff5Hlco 

[ o o 3 7 ] »o— ^mwiteittfcr. mi^o^-^^ 
Kk Lxmnttz zttfX'Z & . 

[0038] 1&hm&^ ? 'J ^ K*W<0fl!l. -e^SBffll 

tbcomwmt . mriEai^j«ffli^»'&s<x7t» i commm 
tmjitcDzm&ftvxtm 1 ^n«E«icoiHHEa*3«j:ix 

E^$fjpti)W*sti>ot, (a) mmmnco 
mm®)**, mm^m^^x/mmh/u^com^xm 
j£? burnt. ( b ) mm mmm* izm t . auESME 

[00393 *»3&»*«W«Wffik:J:iitf. 5t^wyy *y 
FaifeiB0Hb3fccoi:|p|«<7)fPffl^J: 0 . *f3u£/£ifr5r 

m&mmzts t wcaet & z t &x- # & « ^ 

[00403 

wizm^xwfi'rho 



H 1 Srffl^-CUMtt-* . HI 1 »i*Wt»0/N>f y y -y V 

nmnm^mf&z^mwmx'foh. zw^rvvv 
izmibtittyisy 1 5 ousiflsotfy y yxyyy 

VI 5 0tf)2HEliEF I ECU 1 7 OiCi 9$'J@P£*lT 
EF I ECU 1 7 0(if^gP^CPU. ROM. R 

0. ROM^fB^^ix^^o^^jU^^C PU^X> 
y>l 5 0^W«St^^fft^*«ffllS:llff-r&o <r*x 
i?>c7)«y»Srnrffii:"r-5fc^fc. EFIECU170di 

<BR«r*aj-r*iaiaR-fe^ i 52m. ^fl^-* 

Vifi>ilX^-f «y^«:ifOH*li**Lfc. EF 
I ECU 1 7 Oii. SUfllJL- M 9 0 k fc««W(C« 
ig^ixTiS 0> *j«Lx:=^ hi 90 fc<a|3JT11*<0«fR 
«Ts jUifclcfc^T^Ok 0 LTV^. EF I ECU 1 7 

ote. Mttpo.-^ h i 9 0Kxyyyi 5 o^o3Hk« 

[004 1 3 xyyy l 5 0\±^SLWm^mW^thT^ 
^^y=¥-^2oo^^^ixrv^ <> ^*^y^-\*2 

0 0(i. ^X'mkthVy-^2 0 1 . -t^fflHSrg 

eL^^'^M«r >j fx^y^2 o 2 , $ 
hiiz%<7>mmx'mm-?h y 2 04^3iiw 

t^^M^tlTt^ a 77^^'Jt«^t2 0 2 

^v-^^b 1 5 6(i/7^W^y72 0 3«^£-£ 

0 0W>^2 0 1 ^^EWSSrSflih'r&^iO 
/U- ^f2 2 0* i 'IS(t^tLTV^. ^fc. ^^Uaf 
tU720 3 k y v^^fcSrtt^UfcOJWiKLfcO-r 
&^7^^2 1 0t>K*tfetLTV^ A ^77f210, 

mmmw.*mfct hv-v y ^ 1 2ocs^t 

[00423 7*9*^ y^l 20*4. ^V^l 2 

1 , r^** y v^-v 122. y 124 

>^1 2 2li7°7^^ , J^y71 2 3fc:W£3fiT 
l^*. li^t«2 0 5ll 7^^'J^t'J712 
3tc^SixTV^ 0 ty^2 0 1(:(l ^13 

-^14 0*iJ:WB«rtm ^Cft&Sft, $^>^x-f 
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mi i 6«^^fiT^i>. 

[ 0 0433 ^-^130li, [^«»y%®g£ LXm 

JtXf-^ 1 33^IU. ^E-^l 3 0«io-*l 
3 2 fe*Lfe*AaPBfc: i Af-^ 13 3 

s^ffl ^zxd ^mm-t hmmm t lt u m^z 

£ tifz Etta 4 t £ -fr & b 

=S:*5. 3 0li, n-9 132 

hXf-^ 1 3 3 fc^HiO«5e«K3&«n^WJCIE3£» 

[0 044] ^1 3 0c0^f-^l 3 3JiIEi&[II£& 
1 9 1 S^LTAvf »J 1 9 4«ctt^»^«iRS*lTVi 
igttHIKl 9 lfirtSfflcx-'f y^^*^*: LTcr> 
h ^ V S^X ? £ tggrfil £ b ^ V is* 9 4 » 9 "Cfc 
0. M«LiJi.y b 1 9 0£«««£»aSitTV*6. BO 
PaL^.y M 9 0 i$WSimg& 1 9 1 Ob ^>-^X 
>• • ^^^)B#raS:PWM«iJ»-r^i:^<-y J ri; 194^1 
Ste^SHffiXSM^— * 1 3 Ocoxt*— ? l 3 
tih. Z<n=tt-$.mz& 9*"r-9 1 3 3lZte\3im®ft 
tf&rfZZti^—f 1 3 OiiUHE^S. 
[0 04 5] TS/Xb^e— 9 14 0k. ^r— 9 130h 

S=«3^f/P3W*Bl*iifc^'r— * 1 4 3££tfii;c&« 
Ty^b^^ 1 4 0teSB»[I]»l 9 2^U^7T 
»J 1 9 4«£8i3*Vt^&. gBKrHU&l 92^h7yy 

9 01,ZWMW)(rZigffi2tlX^&. mm^~ v M 9 Oct) 
^J^ft-^CZ X 0 IgiS®^ 1 9 2 CO b ^ ^ S/X ? £ X -< y 
ibV^fS L^f-^143 fc=«3fc«#i»re 
«t#£*t. Ty^h^-^ 1 4 OJiEHB-f^ *H*S 
7yXh^ 140^ bT^IOEK«*fii^~ 

[0046] &9mmcOJ\4 7V «y b-*^5BE*JB*i 
Ns = ( 1 +P ) /pXNc-N 
Nc= / o/(1+p) xNs-HN 
Nr= ( 1 + p> Nc-pNs ; 
Ts=Tc xp/d-fp) = /a 
Tr =Tc/ ( 1 -hp ) ; 

p=fy^2 0ioSi/<J> 



M90iEFIECU170^H«, rtSP(3CPU. 
ROM, RAM^^-^&vv^-y^ . -e>f ^o^Vt? 

CPU^fiB^&«^^»^^tf 3 J: 

1 9 Odl ^-ao-b^^^it/X^ 7f^»fc« 
WJ»a.-*y b 1 9 0lC««SiVO*4-fe 
>^J:lXx-f yf-fc LTtt. r^-feyi^^coaf^i 
^^^htz^<nT9^)V^)V^iyi^^>^^f\ 6 
5. MSI 1 6C0Ilie^?:^ai^i>ll1K^-fe:>'^-l 1 7 
WWIWf 6*L*. ¥J»^l— v M9 0I1 EFIECU 

1 7 o t i>m.^mzmwf£tix&L efiecuh 
otcomx-mtcDrnm*. mmizx^x-^vt oltv> 

R*flW8*EF iecui 7 0fca«rr*£4:fc:.j: > 5. 

xyyyi 5 0&m&#!tzfflffl^&Zb&X'£&. mz 

X.^iSyi SOCOlBimm&t'COffim&EF I ECUl 7 
0 4> Z. b "C* & „ 

[0047] *|»a>( y -y K*Mii . ^3««« 

^a«t&;7 7f-2 i o^j:^rw^2 2o^y 

■ ^7^^7>-^2 2 0^> • ^7TI83HS*lS 
43l»9cOia-^:^V^T^L^. *Jb\ ^7 7f210 
^^1/^2 2 0c7)^-> ■ ^-7ii»J«Lx— >y b 1 9 

0tCcfc9*jeP^tLi>o 

[0048] smmemftzwrnrhtiib^ ^-r. r 

77^yft2ooii ty^t20i, r^^^u 
^^ur203^«to c y 20 4 ^^ix^/i^e 

^ t &tfm¥±£ <%}t>ixx ^ ^ . int>. ±.ie3 

aT^mi^^zm^^xm^co—^commmm 

r/p ; 

r/(l+p) ; 



Tr ; 

^^-V2 0 2cOS^ 



( 1 ) 



[0049] ZZX\ Ns<ify^20 1 <7)[hJSkSC ; 
Tslify^2 0 lcOb;U^ ; N ci±y?*f U^f^ 
UT2 0 3^>EWE»; Tc^^>J^'J72 03 
60b;P^ ; Nr«U^^f-V2 0 4cOig|E» ; TriiU 



>^^2 OACOhJU? ; X*foh. 
[0050] S!5S8S»Ki, 7**5*9 \)*f J T2 0 0O±fB 

ttw^K-^v^. ar^-tm^. ^m^m'omx.h 

ZbtfTZZ. I32c03c±^. S^ttSAfc LT, 9 
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^•x^2 1 OteXXfyi*—* 2 2 0 &#lz*>lzLfz$k 

fctf*. if^^2 0 l^)0te(i#JjtS<i. EHl9W2:0k 

•jym2 0 4tr7^ 'J^'JT 2 0 3tim& 
£ix. *Wt=al6i"6. .I<DtSSL ±3C ( 1 ) 

SrffiD. 0 O^TcO^^IUteia^ 

[0051] *_hfc:tt. Ifr&ttlBBk LX, 9"y-/&2 
lOSr^tcU /l/-^r2 2 0$:^y(:U^^ 

fy^2 0 l^[s]3£?&Ns^lOT&&<> — -ft-* 
^7 7f2 10W7(:5:otv^^. 'J^m2 
04i:7 0 7^ , J d r J r , JT203i: teW&h EHKR-CIII 
(EWT*S . _h:* ( 1 ) <7>N s fc:«0 frfCA-WtOTB 

?V**VT2 0 3<O®mkNc(Omffil±. r Nr = 
(l + p)Ncj -C*'ife*l*. XVS^Vl 5 0 

ttl+p«O0R»^*Ba33h.Tr9*^U^ r 'Vl 2 0 

S tirtrO k k * & o 

[00 52] i3(^77f2 1 0 U 7V— 

^220 ^^ic: Lfc^k«KtlS'&ttffi*r«*Wfc 

0 , xyy> 1 5 Olilg^f^TG 1 , TG2£ 
^Ltr^^'J^l 2 0k:*S'&$ix&- SSS^-VT 
Gl , TG 20)368*04 r 1/ ( 1+p) J T"3b«6 . HP 
^ JO'S^l 5 0«OHBE»(i. -ha^jiO. r l + 

pj «wta;&jhx:r^**y^i 2 0(cf^$n. 

S. j»fc:Wi^*± ri/ ( l+p) j f&SixTr^*^ 
yaf-Vl 2 0*cfiSi**i-*. JaT<3l»HTtt. *fr£tt!B 
B £ *iS»&ttJB bWTh. 

[00531 i2^iTWi, i: It, 9*y 

7 f2 10^yi:U rv-^2 2 0S:3t7CcL^» 
^cO^*Sl^r^L^o /l/^2 2 0^7C5:oT 

£. — ;77f2 10^yi:^t^^, y 
>-^^2 0 4k 7*9** »J U T2 0 3 fWq 
izEWE-r*. e^«BAi:*5 0, t^2 0 1 «O0 

5^^y^^yr2 0 3coiiii£«*stf^*L^:v"k. t£o 
2o^msL^4«fii^fflS-r^o @4ii;77f2io 

£>j-:xlcU ^U-*2 2 0*T3r7fc:L/£*^k»fllWr 
2 0fc:iSISSftS. «T<OKBHT« v tt-fr#JRC«:l«S 

^k^-r^o 

[00 54 ] 12^TOi, *fr&#?BDk LT. ?7 



7 f2 1 0i5 i^l/-^ 2 2 0 
^fS£ttJB£*L*:. :TV-*2 2 0ifc*7fc3r-?TV* 

i. ^77f2 10{>M^T^I>^, 77 

**y*«r yr 2 o 3 k y >7*f-*?2 04 t>^5:£iu<s 

yT2 0 3feJ:tl c 'y y/^t2 0 4^5%- ^E1K« 

SO. r7^ l J a r^ , J72 0 3t'J ym2 04t 

^>-l SO^^y^l 20*^«JOKS3h.^« 

[005 5] SBSMflKi. ±»*«1D* ^«/f2 1 0 
iSit/TV — ^r2 2 OCD*^ * :*:7tCj:o-£4M9<7)fi£ 

a^r^^y^i 2 0(cis*$r^"5jfg : 5:<7)a. 

MSB (iffinfrMHR) k«r&#»c (m&KXR) "C 
^T, ^JSfc#!Ti4. ^ti^>2ID^ftl 

[0056] >y /7^ 

RBSrlBSWJRi:^. CIT. 

[0057] HSttr^^'J^l 2 0<D[M]if£#^l£ 

^yafArl 20O* ! ¥^rOEH6W4ifefc:*Lfc* < l ) 
T*S*t*. ^ ( 1 ) H*^»0s #^f^EBE 

(S),r5*^u*tyri23'(c) % y 

124 (r> ^^tL^fL^-r^Mti^. scra^gem 

kCRHcoBBBk**! : p 1 OUffitSrfi «t o izb *) . 

p iiir7*^y^i 2o^jttfc 

[0058] fifl^tf . ^V^'-V 121 <OEM£»a<N s H 
r^WJ^'JTl 2 3<3O0tea* < Ne. UV^t 
1 2 4CO0IE!S* J Nr^*-&S:3|-i4. f^tl2 1 

fc. 7'7*^!i^'J71 2 3^0te*t««i:^iPe x »J 

12 4 <7)HHE«»<i^iP rt^ilfil^^il 
J.jSPs, P e . P rtt-t*l-C f n«rf^Hkl*tf*l& 

[0059] r^wj^yri 23^iue 

£ s y yfdfir i 2 4 ^®$Ka. aDfe^a^fiT 
BliE5+^P r 1 7°7^^ !i^U7 
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[0060] r5*?y=¥ti2o^+fcii mm 

0. ffiWc^MTxyy'yi 5 0<O[I]i££fc£^<^ii 
tt\ 1 2 ltf0EWHR^»*cW<* , 3. 1*^3 

ft6±R«*jBi&a^*«tl:4. ^V^l 2 ICO® 

y >y H«PTCli. y ^ 1 2 OtfMMttMKfc: 

[0062] ( 2 ) HM»# : #*C S 43010*0' vf 



LTmWl 1 6k:ai*"r*«6fPfc:ov^Tltt^*. J2TF 
Tf4. WtafiO^cotzfr, fOrl/yyt/Ktl 1 
4<^^Jtttfl[lT'*4fc<50fcLTKBJ , t-'6. o^D, 
*ttl 1 6^0|^i3J:r>>^^fcBEHBI*l 1 2<o{Bjfe 

[0 06 3] H7« r i&f8ll 1 6C0EneRNd<a:^ 

itNe, W^Tetxyi/'yi 5 O^aj^S*!*: 
i^Pe$:, Ne J: 0 fcffiVMIMERNd. TeiHl 
^ WI^Td^MtfjP dCS«LtS«l 1 6 

[0 0 64] B7fcSLfcS3a«r4T3»£\ ««116 
COHI^RN dteoi^V 1 5 0<OE]<£3&N e J: 0 

7Wy^'J71 2 3^0et(ixyyyi 5 
0 COEHERN e L < % y ^^Hr 12 4 <0EHEJM4 
mmi 1 6<OEaIKifeN dtctfLv*. flcteiKLfc 
5t ( 1 ) ^4>BJ4>^*aO. IfV^l 2 lcoEME&N 
s*J«tr/h/^Tsii-tfLWjJ« (2) 



'Nd/p 1 



N s= ( 1 -hp 1 ) /p lXNe 
Ts=TeXp 1/ ( 1 -hp 1 ) ; 

p i -if i 2 i <o#a/ y 1 2 4 0«R 



(2) 



5 0**T'EH6»*3«J:l/h/U^S:fflSiJ 
Ltxyy> 1 5 O^HlstN e , H^Tet 

[0 0 6 5] xyyyi 5 0^£ffi*Sixrt:»:*jtiL :t° 
GUl=NsXTs=NeXTe 

[0066] xyyyi 5o*^aj^sn^3a*6o»* 
y v^^r i 2 4 izfem zti, $#ii6 tzmtm 
t LTmmttiJjztiz> . icizTjkLfzja ( i ) izx 

tiiL JLyiSyi 5 0*^fii l 6i,zftj)Zti& hJU 
nreit rTre=Te/(l+pl) 

AU 1 - (Td-Te./ ( 1 -hp 1 ) 



7*^U^1 2 0T2o^SS^ *<0— «W4±fE 
[UiElSfcJit/h/U^^Sl^!^ LT^e-^ 1 3 0tcA:ft£ 
*L&o ^E-^l 3 0*i[£l!&RNs h^Ts^SCf 
L^iWj^fE^h LTHI±f -S. ( 2 ) fcriixtr, 
043W«JGUlli, <to* (3) Zco 

NdXTe/ ( 1+p 1 ) ■■■ (3) 

/U^ TTd-Trej ^Ty^h^t-^ 1 4 OKffiA 

^Hoii gi^co b n.? x hern d om^i SriMs-r 

a»£*l&fRfcAU lii. #5$ <4 ) 
) XNd 



= TdXNd-NdxTe/ (1-hpl) 



[0067] Ti^^h^—? 1 4 OtCte, ^ — 9 130 
•CIU*Sil)t«**«fi^Sil-&, ±5£ ( 3 ) . ( 4 ) <7> 

^L<^-g>. ±3* (3) . (4) 0*2«|iI±»±lffL 



(4) 

r^fil 1 6cO0iKl&Nd<X>'S/>l 5 0<7)[5JtKifcN 

tiate^^l 0 0%^^d^(i:7irV^^. ^^»yr*y 
194^1S^aiL^ff^^ 
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[OO68]08ii rsun 6 0BWgRNd>x>'y 

mil 1 6<7>HWEftNd{4xv>?>l 5 O^EHsfRNe 
iDirfcSt*. Jhrt (2) ^WfeiMrlO, 

fy^ti 2 iconiKisNsiiftt^o. as&r*. o 

1rT*. JHBS*t4**tt. ±5* (3) 

[0 0 69] — :S\ S«l 1 6(7)WTdii:xyyy 
1 5 0^W^Te±H^^ 4 lot, TS/^h^ 

tkZixhWJHt. ±3i (4) ^mmizmLK. 128 + 

-*T^0»B»*Sr 1 00%tm^?tlte\ 1 3 

0X®±£tl&nJlt TisX b^—? 1 4 0 IZ&t&Ztl 
4t*kWfL<Sr6.oii), rjvimi i 
Nc^JO'v'Vl 5Oc7)0^ScNe j COif^Cte. [M8 

Tis* b±-~? 1 4 0*»4>±8Sffll^(aB"r**-^ 1 3 
4««0IB«G U2UU2 WttlZ&m&mmG U 3 

[0070] BULTIWiUMi 0 . *SS»H<OA>f /'J 

«i i 6*^at!*-r*^t#-cs^ (KIT, ZcoM^ 

itLTT^X h^-^ 1 4 0 Sr»^jat UtfftS.: 
. M^Cxyyyi 5 0<50i&^iT^— ^ l 

3 0$: m^ants l xwmtz z t i>*imx*h & . 

[00 7 1 ] 08tC^L/^ilO. 1 6tf)EH6»N 

£. ±lfi»:i3^txyy>i 5 0^l£]i|£I&Ne£:r 

triv^ £nb. ■Mjowwiij- i 2 iwmk-ri> 

bZlzmrth. itefc^Lfci* (2) MJrfUf. 
tl21 r (l+pl)/plxNc-Nd 

/p 1 J t^*4>*U>*»6. K*tefcL r (1+p1) 
/plxNcj <7)ig# TNd/p 1 j cotti 9 fc/h&V* 



izfctx&mmmzmmLX7£ft'T2>. 

[0072] m9itt$mm<oj^ ?v Fmmiz&w 

«WOD-CJiJKBfl£: L T ti^g^^T'^ L . ««U 

ET*iis»««-c*fir-r*. «itf. mi o*<oi»*d 

[0073] ( 3 ) &flgfHftP»l31 : iMC 

-f y y «/ K*H^aiK*j»jawifciov^TKBB^4 0 ^ 

fi 1 . JlS^fir fcr S « OSI£^ — K (c J: 0 ^tf-T 
WJffltr— v h 1 90rt<7)CPU (£IT. 

KtWftL. ^f^-R:oi^xyy>i5 
0. ^— ^ 13 0. 7y^K-^ 14 0. 9^-/^2 
10. yi/-^r2 2 0«^n fi dfL^cOMffll 

[ o o 7 4 ] m i oirmmmrmco hj^mm/i—^ 

j: x/m.mzm-3^x ^ $ ix^> e B»«w»i?>ai* 

m^xx/mmizmttz^—yjut Lx^ab^^tix^^ 
h. 

[0075] mz, tttnxxpb&ixmmmmjj 

Ph$:It±jtl> (Xfy7S 15, S20) . 

*pbh(i:, A 7 f yi 9 4<Dfttfcm.tzm^&mj3X'$> 

0. ^yfl) 1 9 4Zftmfr&^&fohi%^l,ZtelE<D 

fizm-thi&m&h h *%r&(,zim<r>m*m h o mmm 
'j&mt%hm?)Tfoh 0 z o Lxnttiznfcmt>com%} 

[0076] mz. C P Utt. i 3 UT »^Sft-«:B« 
mtlP e CSo'v^xyy'y i 5 0<^IS^ >- h&U 
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[0 0 773 SI Kix^i/V-oaite^^ Vb^SteSS 
*fc<50RH»t3O^T*-ritt B ^E"CA4. EHSRN e £flt 
h^?Te >}xyyyi 5 0co3ite« 

lixyyy 1 5 Oco»W-f i:5rl»IiW > b 

[oo78] xyyyi 5 o&m^-r&mo. mKis^ 

y>i 5 o^^iiiiaic i fc»it4t*sa*t4«* 
izi±, m*<r>A i ^stsaK^vh (EKai3 

#«t>iS2&*i:5:£. MKtettlBC 2*5J: 

t/c 3 (zffls-r *i6^sraj^"r-5»*&^«a«t'<^A 2/5 

[0079) 11 0 OXf 7/S30 lC;B(t ^aiferfM 
. "7 y y^h^mti P e tejBtJtiBRsK^ 

Nl*= (1+pl) / p 1 XNe 
Tl *=K 1 X (N 1 * -N 1 ) + 
[0 082] ^ZX\ pllir^^^tl 2 0^ 

1, K2ii ^ti^nfcmmiwmtz&v&yj >-c& 
ki «nwEa^«nec»"r-& ttmmcoy^ x K2 

[0 0 83] Ti"Ah=E-f 14 0 cDjlfctfM V Mitf; 

N2*«JEK*ll 1 2^B«IlBEaNd *(C»LV^. * 

N 2* = Nd * ; 

T2*=Td *-Tl */pl 
[00841-J, iM51*S^^®c7)^{i»:c7>5iO^ 
fil«:i6^-rs UfyrS2 10) . 7*5** 2 

x>>?^1 5 0^HHEatt. r l+PJ fl£3*rCr^* 
?>J^1 2 0tCfS«S*i^, ftoT. Jb* ( 5) ±5 J: 



[0 080] <T a LTtajgSftfcx^Vl 5 0O3MI6 
tttt < B 2 <0»&tt!tt B ) fc iffJSflOiS ( El 2 cOJ^&^SI 

[0081] p u«. c p u(d3Qnftm^4iaae 
stitmx'fo h tp^t^¥m l (xt7rs2oo) . -e 
^MicBtt. i 3 otJi^r^ht- 

f7rs205, s 2 i o ) . mmfe-simx'*^ 
bp*, itis^^^-ii^aio^^^is^-r^ 

(Xf7TS 205). — $ 1 3 0c7)gSHIteaN 1 
5fetc^L^!3C (2) fcr&l^T. IgaSftl 1 20g 
»tNd*, xyy>@raNe*!:ftAtl)It 
tCiORSSftft, 1 3 0*>Bfl^A^Tl *«i 

^ (2) (Cfcivt, m®Ml 1 20lfW^Td*, 

i>-*jmx'i±$>&tf. ^mmmxa, niKa^±ise^ffi 
wares & x o . g^tun&aN 1 * tmmco 

IhHSRN 1 fc^WMc^<JtW1WM»te J:-?T*:- 
?1 30^§IW^T1 *SrR5£L*:. 1 3 0 

^ggm^aN i **5j:ixaath/^Ti 

(5) cOjlDRSeSit*. 
* — N d */p 1 ; 

K2xr(Nl*-Nl) ---(5) 

tl. gIb;^T2*ll xyy>15 0^^>77^ 
U^l 2 0 5r^LTlBi8Wl 1 2 ti^lE^ b 

/u^h. lEltii l 2co@glh/u?Td* t<^£ffi« 
-T^J:ol^$^o 3nB. xyyyi5 0^A><oll 
hJU^li^—? l 3 0<?)h}\s9T l 

C^TiiJi^ ( 5) rBBeSttfchy^Tl *S: 
ffll^TlSaib/P^ 5fe^L^ ( 1 ) ^i>V^ 

^^ii r T 1 */p 1 j ii^^Clfc^T'^^o J^l±i 

Tyxb^-^ 1 4 ocosmmmkN2 *&£Tfm 

■ WT2*li** (6) ^lOi^ill., 



■ • • (6) 

r ( 1+p) Ne* j £ftV*-4£fct3J:D. 1 

3 oiocti^r^x f^e-^ i 4 oose^yh^ 
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N 1 * = (l+pl)/plx (1 
Tl *=K 1X(N1*-N1) + 
N2*=Nd* ; 
T2*=Td*~Tl */ P 1 
[008 5] £ 3 L-CWe»iifcW^»*«*JJ:WSI 

xyy>i 5 0<^51$K£©JW~f & 

T77S2 15). ^-^^wasj«wyitt. f^jM^e— 

Tv^4. o^D. 4HE^ ^^tt^WU^fclMBL. B 
03S(z*^sy^ vttHHttrificJ: OSSSJSrtt^l&eS 

^ a LT»ffis/tte*jitts 91,1 

CO 0 86] CPUii:IEKllI»l 9 1, 19 2^7 

3 O&cfctfTi/X h^e-^ 1 4 0<OjfflB£iSSSJ»'$' 
S. dixfcrfcfU xyyyi 5 o ^iKU^tt E F 
iECUiTO^Hifenwc'M, mwjj- 

— -y M 9 0<7)CPUteEF IECU1 70*C»L"CX 

[0087] a±co^m^mmmzmn^-h -tizx 

[0088]<XC, S38tt«J 9Si.WJ»«ffll^v^TSt 
*i><t^iSHI/^Td*^i^ (^-ry^S 1 0 

2 ) • m-z. mmm 1 2^@n&«ybtci^^ 

•C N CPU J23Ea^^fft#s2B"C* & **S3&**«3&t" 

& (Xf77S 104). ¥J5E«. 

tela 9 Lfc««U D & J: tX««0 D *H vffUzKS 

[ 0 0 8 9 ] m 1 3tt«»4t«^4>flWIS*4OT^<0« 

TjkLT^Z. i>>fr&W*X*lE?T-t&*fr&* fMt^a 



+ p)Ne *-Nd*/p 1 ; 
K2XX (N 1 *-N 1 ) ; 

■ ■ • (7) 

lnaraffgT*±fc&. M^3Efcte#->"ClMW*l l 2 
«UD£SI«OD£<^%!fj£PD KCSofcfc*. CP 

u izmmm&im^w omt^d^t wstth . 

[0090]il4 iiti^^^^a^^^^ 

0+^Ep^-?TlBi6Wl 1 2<^HH6«»*^kL. 
f iOD t f «u D ^ (OJS^P O 1 t:l-9^i: ^ , c 

p u im&tfm^n® K>m£*ff?^t wwrt & . 

[009 1 ] z<o£ 3 t:cpuiiS^*ffI^i« 

£comm&mz—m<OtAT } J>'A$:1$X:1tX\**&. r> 
3 *comt£ OnmzWc^ il^f^WH U LtCMo 

tzm&( l z®vw£&&mtmw-r&~ mms-simt^ 
ztitcmfewmftmHLizm^fz^iztyvwztf&m 

tfX'ZZ* 

[0092] Xf7/S 1 04t=*5C^T. «J0#^.^ 
f^rsi 06), flJJJSi^RfcWBfS^^fc: 

«MSB) l±, ^77f21 0$-^"^. /1/-+2 2 0S 
ii. ^77f2 10^^y, ^220S*^t^(cL 

X^X^Jbti.h o K»^*^iSMe-&«as^^o# 

^(i. ffitci. ru-^2 2 0<7>J*£E«:#^^i8^:$-l^ 

~>Xfi*>tlh. ^>^ ; 5>^. ^77^210, ^U-^r2 
2 0 tfSBCfrfc— ^"^ ^ Lfc«W ( 0 2 +^0tt-&«» 
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[00933 a±T--mmLttmmm<o;^ ?v y vm 

hzt^x^h. wf. frfrhmmz^xmnth* 
^m<7>mttttmmx$>h<> msx^mmi^rzY)^ 

imcoWFFZ^Lfz. ZZX'li, Mmt£'&W;miztert& 

himmt(,zmfrt>-r. m-&m*>tmi j E#m.A mn 
■&*mxi±, ^mx'®mm&mm-£ti&fz&>. r^* 

? 'J^-Vl 20t,zAtlZtl&mt>temtp<r)£LP e 1 fclffl 

P e CO h)V9 T e X 0 U£< . 
[0095] frfrhmjlifiXJlZtlh t , y H 

:£Mtel2 8 T^L^Ok r^'J^l 2 

0. ^E— 1 3 OteJiZfTis^ h^ — 9 1 4 ocoftmtz 

1 5 O^&^n&lfc;*^^ 01 5^^GU 

2' commi,zm^&mfit±-Rmt)izmmzii& . ^ 

»«GU3 ' WffiWCfflSt-Sift^^lf 8R***t* . 

[0096] zzx\ mstmi stzuM-tz* ms 
itm&w&x'hJisf^mLfcm&iz^ u $i*sgu3 

^ffiSK-ffiS-TSiS^^iR^tSo 015(i«iSDB 
^tHtb;u^»t^(:ffiSl, S«gu3' ^ 

£>£>$rii 9 „ fgtSG U 3 ' C0*-*«««G U 3 J: 0 t 

*«/Jns^. ^^d. mm&'&vmx*h/i'?$£m'tz>zt 
izxk). mrni-zm* zmm-tz z t tfx*$ & . 

[00 97] do J: a l:*St^l^A>f y KSK 

a. ;* s:- h ^ 7?m7&f izmm&^vmx' vivv^t 

Wrf&ZtlzX 9. XVi^l 5 O^fe^^U^ 
1 2 0 tcA^^n.^lS^<7)tllteiS. h/I^SrWDWttl 1 

[0098] jasuttci^rtt. Mtwmmcozt 

*k*lsimi-&Zti>-5J1£X'h&. «»J««rC03B«ikS:*S 



Pe2fc:ffl3i-&IlIKft4-C«a-r*Cfc3&«-CS«> # Jffi 
ISttl 1 2c7)HJKaNd{i^Pe 2<^EWERJ:>)fctl£ 
Sot, ^4*«-C*f*>*L* h/U^^ii. 5fcfcr 

* <- k 7 ^^b*(c *> s^j cowmcrmtii & niit 

[0099] *ISSSP!tfVW 7 >J y Kmpr«\ SSSJtcO 

<nm?*^+w9mvh&. m7x~mwLtihju?2zm 

coMtt^Ltz* zzxi±, ^m<7)7&=f#m(,zfc 
l±m*P<?)fiL P e 3 fcffi ^httfl t*&. 

[oioo] frfr&miiizttL. v H^cnuia 
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(54) HYBRID VEHICLE AND ITS CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve operating efficiency of a hybrid 
vehicle. 

SOLUTION: A motor 130 is connected to a sun gear 121 of a planetary 
gear 120, a drive shaft 112 and an assist motor 140 are connected to a 
ring gear 124, and an engine 150 is connected to a planetary carrier 123 
through a planetary gear 200 constituting a speed change mechanism. 
Power output from the engine 1 50 is distributed into two parts by the 
planetary gear 1 20, while regenerating partly the power as the electric 
power in the motor 130, the rest of the power is output to the drive shaft 
122. The regenerated power is supplied to the assist motor 140, and 
torque output to the drive shaft is added. In accordance with a running 
condition of a vehicle, speed change ratio is controlled so as to decrease 
a difference between input/output rotational speeds of the planetary gear 
1 20. As the result, regenerative electric power at torque change time can 
be suppressed, a loss according to the conversion between power and 
electric power can be reduced. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The engine which has an output shaft, and the driving shaft for outputting power, They are the hybrid 
vehicles which have the 1st axis of rotation combined with the aforementioned output-shaft side, and the 2nd axis of 
rotation combined with the aforementioned driving shaft side, change the rotational frequency and torque of this 1st 
axis of rotation through conversion with power and power, and equip this 2nd axis of rotation with the torque 
conversion means in which an output is possible. Hybrid vehicles equipped with the change gear which intervenes in a 
path until the power outputted from the aforementioned engine is outputted to the aforementioned driving shaft, and 
transmits power with a predetermined change gear ratio. 

[Claim 2] The hybrid vehicles according to claim 1 characterized by providing the following. A target power setting 
means to set up the target power of the aforementioned driving shaft in the combination of a target rotational frequency 
and target torque. Engine control means which operate the aforementioned engine with the rotational frequency and 
torque which were set up by giving priority to operation efficiency according to the aforementioned target power. 
Change gear control means which realize the change gear ratio which the aforementioned change gear is controlled and 
the difference of the input rotational frequency of the 1st axis of rotation of the above and the output rotational 
frequency of the 2nd axis of rotation becomes predetermined within the limits set up beforehand. 
[Claim 3] They are hybrid vehicles according to claim 2. the aforementioned change gear In the aforementioned hybrid 
rolling-stock-run field the size relation between the aforementioned input rotational frequency and the aforementioned 
output rotational frequency It is the mechanism in which power is transmitted at least with the change gear ratio set up 
in the range which the conversion efficiency by this torque conversion means can maintain in the relation of a high 
side, the aforementioned change gear control means The hybrid vehicles which are meanses by which control this 
change gear and the aforementioned conversion efficiency maintains the size relation between the aforementioned 
input rotational frequency and an output rotational frequency in the relation of a high side. 
[Claim 4] The hybrid vehicles according to claim 3 characterized by providing the following. The aforementioned 
torque conversion means is a power adjusting device which adjusts to the power with which rotational frequencies 
differ the power of this 1st axis of rotation at least by exchange of power by being combined with the 1st axis of 
rotation of the above, and the 2nd axis of rotation, and is transmitted to this 2nd axis of rotation. The motor combined 
with the 2nd axis of rotation of the above. 

[Claim 5] The hybrid vehicles according to claim 3 characterized by providing the following. The aforementioned 
torque conversion means is a power adjusting device which adjusts to the power with which rotational frequencies 
differ the power of the 1 st axis of rotation of the above at least by exchange of power by being combined with the 1 st 
axis of rotation of the above, and the 2nd axis of rotation, and is transmitted to the 2nd axis of rotation. The motor 
combined with the 1st axis of rotation of the above. 

[Claim 6] The hybrid vehicles according to claim 1 with which the aforementioned change gear was prepared between 
the aforementioned output shaft and the torque conversion means. 

[Claim 7] The hybrid vehicles according to claim 1 with which the aforementioned change gear was prepared between 
the aforementioned torque conversion means and the aforementioned driving shaft. 

[Claim 8] They are the hybrid vehicles which are the mechanisms alternatively equipped with the coupling means in 
which combination and release are possible for the control means in which rotation and control are possible, and the 
two aforementioned axes of rotation about the axis of rotation of the remainder of the planetary gear which is hybrid 
vehicles according to claim 1, and by which, as for the aforementioned change gear, the two axes of rotation among the 
three axes of rotation were combined with the aforementioned aforementioned output-shaft and driving shaft side, 
respectively, and this planetary gear. 

[Claim 9] They are the hybrid vehicles which are meanses equipped with the motor which is hybrid vehicles according 
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to claim 1 , and was combined with one side of the planetary gear by which the aforementioned torque conversion 
means has the generator which has a rotor shaft, and the three axes of rotation, and this axis of rotation was combined 
-with the aforementioned output shaft, the driving shaft, and the rotor shaft, respectively, and the 1st axis of rotation of 
the above or the 2nd axis of rotation. 

[Claim 1 0] They are the hybrid vehicles which are meanses equipped with the motor which is hybrid vehicles 
according to claim 1, and was combined with one side of the motor for Rota which has the 1st Rota where the 
aforementioned torque conversion means was combined with the 1st axis of rotation of the above, and the 2nd Rota 
combined with the 2nd axis of rotation of the above, and the 1st axis of rotation of the above or the 2nd axis of 
rotation. 

[Claim 11] The engine which is characterized by providing the following and which has an output shaft, and the 
driving shaft for outputting power, It has the 1st axis of rotation combined with the aforementioned output-shaft side, 
and the 2nd axis of rotation combined with the aforementioned driving shaft side, and the rotational frequency and 
torque of this 1st axis of rotation are changed through conversion with power and power. The torque conversion means 
in which an output is possible to this 2nd axis of rotation, The control method which controls operation of hybrid 
vehicles equipped with the change gear which intervenes in a path until the power outputted from the aforementioned 
engine is outputted to the aforementioned driving shaft, and transmits power with a predetermined change gear ratio, 
(a) The process which sets up the target power of the aforementioned driving shaft in the combination of a target 
rotational frequency and target torque, (b) The process which operates the aforementioned engine with the rotational 
frequency and torque which were set up by giving priority to operation efficiency according to the aforementioned 
target power, (c) The process which controls the change gear ratio of the aforementioned change gear so that the 
difference of the input rotational frequency of the 1st axis of rotation of the above and the output rotational frequency 
of the 2nd axis of rotation becomes predetermined within the limits set up beforehand. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the parallel hybrid vehicles it can run by 

making an engine into the source of power at least. 

[0002] 

[Description of the Prior Art] In recent years, the hybrid vehicles which make an engine and a motor the source of 
power are proposed (for example, technology given in JP,9-47094,A etc.). There are the so-called parallel hybrid 
vehicles as a kind of hybrid vehicles. By the torque conversion means, parallel hybrid vehicles change into a target 
rotational frequency and target torque through conversion with power and power, and the rotational frequency and 
torque of an engine are outputted to a driving shaft, and they run torque. The composition which consists of a power 
adjusting device transmitted an exchange of power adjusting power and a motor is applied to a torque conversion 
means. The part is transmitted to a driving shaft by the power adjusting device, and, as for the power outputted from 
the engine, residual power is revived as power. A battery stores electricity this power or it is used for driving the motor 
as sources of power other than an engine. It is not concerned with the demand power which parallel hybrid vehicles can 
output the power outputted from the engine to a driving shaft with arbitrary rotational frequencies and torque, and 
should be outputted from a driving shaft, but since the high operation point of operation efficiency can be chosen and it 
can operate, the engine is excellent in mpg and exhaust air purification nature. 
[0003] 

[Problem(s) to be Solved by the Invention] By the parallel hybrid vehicles of the above-mentioned composition, torque 
conversion is performed through conversion with power and power. Usually predetermined loss follows on conversion 
with power and power. It originated in this loss and operation efficiency high enough was not able to be maintained by 
the conventional parallel hybrid vehicles by the operating range at large it can run. For example, operation efficiency 
might fall in a high-speed operating range or the operating range as which high torque is required. 
[0004] Moreover, by the conventional hybrid vehicles, at the time of torque conversion, circulation of power might 
occur and operation efficiency might fall. Circulation of power is explained concretely. Drawing 22 is explanatory 
drawing showing the outline composition of the hybrid vehicles which combined the motor with the driving shaft. 
Here, the case where a planetary gear PG and Generator G were applied was shown as a power adjusting device. A 
planetary gear PG is also called epicyclic gear and consists of a planetary pinion gear which revolves around the sun 
while rotating the sun gear which rotates at the center, and its circumference, and a starter ring which rotates on the 
periphery further. The planetary pinion gear is supported to revolve by the planetary carrier, a planetary gear PG — as 
everyone knows — the element of a sun gear, a planetary carrier, and three persons of a starter ring — determination of 
the rotation state of two persons' element has the mechanical property that the rotation state of a residual element is 
determined, inside Based on this property, a planetary gear PG can distribute and transmit the power inputted into one 
element to other two elements. With the composition illustrated to drawing 22 , Generator G is combined with a sun 
gear, Engine EG is combined with a planetary carrier, and Motor AM and a driving shaft DS are combined with a 
starter ring. A planetary gear PG, Generator G, and Motor AM constitute the torque inverter TC. With this 
composition, there is a property that operation efficiency becomes [ the rotational frequency of a driving shaft ] high 
rather than the rotational frequency of an engine at the time of a low undershirt drive run. 
[0005] Drawing 23 is explanatory drawing showing the situation of transfer of the power in the state where the 
rotational frequency of an engine is higher than the rotational frequency of a driving shaft in the hybrid vehicles which 
combined the motor with the driving shaft. The power outputted from Engine EG increases torque, and is outputted 
from a driving shaft DS while it reduces a rotational frequency. The power PU1 outputted from Engine EG is 
distributed to two by the planetary gear PG, and a part is transmitted as power PU2 with which a rotational frequency 
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and torque were reduced. A residual portion is transmitted to Generator G. If Generator G drives under this pom, 
since Swer generation will be performed, a part of power outputted from Engine EG is revived as power EU 1. The 
Xer PU3 which consists of the rotational frequency and torque which were demanded is outputted to a driving shaft 
DSbJ caring out power running of the assistant motor AM, and compensating the torque of an insufficiency with 

S Drawing 24 is explanatory drawing in which the rotational frequency of an engine shows the situation of 
EeS^er in a low state rather than the rotational frequency of a driving shaft in the hybrid vehicles which 
combbed th motor with the driving shaft. The power PU1 outputted from Engine EG is transmitted tc > a downstream 
from a Planetary gear PG by driving Generator G as power PU4 which it accelerated. Next the power PU3 which 
cZ4 oTSSional frequency and torque which were demanded is outputted to a driving shaft DS by giving a 
loTd by ZLZ sSant motor AM and reducing excessive torque. By the assistant motor AM, a load is given by reviving 
a oart of power PU4 as power EU 2. This power is used for the power running of Generator G. 
FOoT?] Comparison of both supplies the power with which the power outputted from the engine was revived by power 
adjust ngTvice PG+G located in an upstream in the path transmitted to a driving shaft to the assistant motor AM 
located I Fn a downstream in the case ( drawing 23 ) where the rotational frequency of Engine EG is higher than the 
Snal frequency of a driving shaftliTthe^ase ( drawing 24 ) where the rotational frequency of Engine EG is lower 
han the Rotational frequency of a driving shaft, the power conversely revived by the assistant motor AM located in a 
downstream is supplied to power adjusting-device PG+G located in an upstream. The power supplied to power 
SXe PG+G is supplied to the assistant motor AM located in a downstream as again mechanical power. 
Consequently the circulation gamma 1 of the power shown in drawing 24 arises. If the circulation gamma 1 of power 
SsesToraer^ mat the power effectively transmitted to a driving shaft DS among the power outputted from Engine EG 

Toion Tc ct£^ shaft, it becomes the composition combined in order 

of the engine the motor, and the power adjusting device. Drawing 25 is explanatory drawing showing die outline 
compoS ^of the hybrid vehicles which combined the motor with the output shaft. Motor AM is combined wrth the 
o3shafl ICS of Engine EG, and the planetary gear PG and Generator G as a power adjusting device are combined 
2 a driving shaft DS as illustrated. With this composition, there is a property that operation efficiency becomes high, 
ZnvlX at mVtime o^the overdrive run with the rotational frequency of a driving shaft higher than the rotational 

mm^^^^a*^ drawing showing the situation of transfer of the power in the state where the 
SSSfe of an engine is highe^than the rotational frequency of a driving shaft m the hybrid vehicles jhich 
combined die motoV with the output shaft. Drawing 27 is explanatory drawing showing the situation of transfer of the 
state where the rotational frequency of an engine is lower than the rotational frequency of a driving shaft 
inThybrid vehicles which combined the motor with the output shaft. About the power transmitted since adjustment 
of a rotational frequency is possible at a planetary gear PG, by the hybrid vehicles which combined the motor with the 
outout shaft a phenomenon contrary to the case where it combines with a driving shaft occurs. In the case drawing 
26 TSe the rotational frequency of Engine EG is lower than the rotational frequency of a driving shaft the power 
EOlTevTved by power adjusting-device PG+G located in a downstream is supplied to the assistant motor AW located 
fn an upstream On the contrary?in the case ( drawing 27 ) where the rotational frequency of Engine EG is higher than 
I rZ oTfrequency of a driving shaft, E02 revived by the assistant motor AM located in an upstream is supphed 
^power adjuS-device PG+G located in a downstream. Therefore, the circulation gamma 2 of the power which 
shoTa moloi "in the state where it combined with the output shaft of an engine at drawing 26 in the case of the former 
arises and the operation efficiency of hybrid vehicles falls. . _ w . , 

mOlO] Thutby the conventional hybrid vehicles, according to the combination place of Motor AM, circulation of 
nower arises in a specific travel corridor, and operation efficiency falls. It is also possible to switch the combination 
place ofMotor AM between the output shaft CS of an engine and a driving shaft DS according to the operational status 
of vehicle, so that circulation of power may not be produced. However, in this case, in order to realize a switch an 
equipment configuration complicates the combination place ofMotor AM, or in it, a torque shock arises at the time of 
SCandEew technical problem of reducing the degree of comfort and responsibility of vehicles is produced in 

rOOl 11 this invention is made in order to solve a part of above-mentioned technical problem [ at least ], and it aims at 
providing a direct-drive shaft with the efficient hybrid vehicles which can realize operation which comes out in an 
extensive field in the parallel hybrid vehicles in which an output is possible for a part of power from an engine. 

[AThe means for solving a technical problem, and its operation and effect] In order to solve a part of above-mentioned 
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technical problem [ at least ], this invention adopted the following composition. The driving shaft for the hybrid 
vehicles of this invention outputting the engine which has an output shaft, and power, They are the hybrid vehicles 
which have the 1st axis of rotation combined with the aforementioned output-shaft side, and the 2nd axis of rotation 
combined with the aforementioned driving shaft side, change the rotational frequency and torque of this 1st axis of 
rotation through conversion with power and power, and equip this 2nd axis of rotation with the torque conversion 
means in which an output is possible. It intervenes in a path until the power outputted from the aforementioned engine 
is outputted to the aforementioned driving shaft, and let it be a summary to have the change gear which transmits 
power with a predetermined change gear ratio. 

[0013] The loss in hybrid vehicles is mainly generated with a torque conversion means. By the hybrid vehicles of the 
above-mentioned composition, torque conversion of the power outputted from the engine through conversion with 
power and power can be carried out, and it can output to a driving shaft. Usually in conversion with power and power, 
predetermined energy loss arises. If this energy loss becomes large, the operation efficiency of hybrid vehicles will fall. 

[0014] When the target rotational frequency and target torque which should be outputted to the rotational frequency 
and the torque, and the driving shaft of the power (it is hereafter called direct power) mechanically transmitted to a 
driving shaft from an engine are in agreement, there is no need for torque conversion. In this case, since conversion 
with power and power is not made, operation efficiency is high. On the other hand, when the rotational frequency and 
torque of direct power differ from the target rotational frequency of a driving shaft, and target torque, torque 
conversion is performed through conversion with power and power. That is, residual power is once replaced by power, 
outputting to a driving shaft by making into mechanical direct power a part of power outputted from an engine. The 
motor prepared in the interior of a torque conversion means using this power is driven, the difference between direct 
power and the target power of a driving shaft is compensated, and the power which consists of a target rotational 
frequency and target torque is outputted to a driving shaft. If the difference between direct power and the target power 
of a driving shaft becomes large, since the converted quantity of power and power will become large, the loss produced 
at the time of conversion also becomes large. Consequently, the operation efficiency of hybrid vehicles falls. 
[0015] According to the hybrid vehicles of this invention, the difference between direct power and the target power of 
a driving shaft can be suppressed by operation of the above-mentioned change gear. The rotational frequency of direct 
power is very smaller than the rotational frequency of target power, and considers a run state to be accelerated with a 
torque conversion means. In this case, according to the hybrid vehicles of this invention, the rotational frequency of the 
direct power from an engine can be accelerated by switching a change gear at an accelerating side. Since it will end 
with a torque conversion means if conversion which adjusts the difference in in the direct power and target power 
which it accelerated is performed, the converted quantity of power and power can be reduced. If it puts in another way, 
the rate of direct power can be increased among the power outputted to a driving shaft. Consequently, the loss 
produced in a torque inverter can be suppressed and the operation efficiency of hybrid vehicles can be improved. 
[0016] The rotational frequency of direct power can be very higher than the rotational frequency of target power, and a 
slowdown can improve operation efficiency similarly in a required run state with a torque conversion means. In this 
case, if it puts in another way, the torque of direct power is very lower than the torque of target power, and equivalent 
to the run state which needs torque addition with a torque conversion means. According to the hybrid vehicles of this 
invention, in this run state, the torque of the direct power from an engine can be increased by switching a change gear 
ratio to a slowdown side. Therefore, since it will end with a torque conversion means if conversion which adjusts the 
difference in in the direct power and target power by which torque addition was carried out is performed, the converted 
quantity of power and power can be reduced and the operation efficiency of hybrid vehicles can be improved. 
[0017] In addition, although it is also possible to use the mechanism which can change gears on the so-called stepless 
story, as for the above-mentioned change gear, it is desirable to use the mechanism which can change gears with the 
fixed change gear ratio set up beforehand. The need of changing into arbitrary rotational frequencies and torque the 
rotational frequency outputted from an engine by the torque conversion means by hybrid vehicles, and preparing the 
change gear of a stepless story further since an output is possible is low. By preparing the change gear of a stepless 
story, a technical problem with complication of an equipment configuration, enlargement, etc. new on the contrary may 
be caused, since [ on the other hand, ] the change gear of the fixed change gear ratio set up beforehand is simple 
composition - evils, such as complication of equipment, enlargement, and increase of a manufacturing cost, — it is few 
and can incorporate Moreover, the purpose of suppressing conversion of the power in a torque conversion means and 
power can be enough attained by changing gears with a fixed change gear ratio. As for this viewpoint to the above- 
mentioned change gear, it is desirable to use the mechanism which can change gears with the fixed change gear ratio 
set up beforehand. 

[001 8] A change gear just realizes two or more change gear ratios. The change gear ratio does not necessarily need to 
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be equipped with the both sides by the side of a slowdown and accelerating. For example, it does not matter as a thing 
using the change gear which can be switched in the state of the state where the input side and output side of a change 
gear ratio were linked directly, or a slowdown or accelerating. It is [ be / possible / realization of operation at higher 
efficiency ] so needless to say that there are naturally many change gear ratios which can switch a change gear in a bird 

[001 ^Ta target power setting means to set up the target power of the aforementioned driving shaft in the combination 
of a target rotational frequency and target torque although not mattered in the hybrid vehicles of this invention as what 
switches the above-mentioned change gear manually, The engine control means which operate the aforementioned 
engine with the rotational frequency and torque which were set up by giving priority to operation efficiency according 
to the aforementioned target power, It is desirable to control the aforementioned change gear and to have a gear change 
mechanism means to realize the change gear ratio which the difference of the input rotational frequency of the 1st axis 
of rotation of the above and the output rotational frequency of the 2nd axis of rotation becomes predetermined within 
the limits set up beforehand. 

[0020] According to this composition, the change gear ratio of a change gear can be controlled automatically, and 
hybrid vehicles can be operated at high efficiency. Moreover, since a change gear can be switched without applying a 
burden to an operator, the convenience of hybrid vehicles can be improved. In addition, the predetermined range used 
as the criteria of the above-mentioned control can set up a suitable value variously about the difference of an input 
rotational frequency and an output rotational frequency according to the composition of vehicles in consideration of a 
hybrid rolling-stock-run field, target operation efficiency, etc. 

[0021] In the hybrid vehicles of this invention moreover, the aforementioned change gear In the aforementioned hybnd 
rolling-stock-run field the size relation between the aforementioned input rotational frequency and the aforementioned 
output rotational frequency It is the mechanism in which power is transmitted at least with the change gear ratio set up 
in the range which the conversion efficiency by this torque conversion means can maintain in the relation of a high 
side, the aforementioned change gear control means It is desirable that it shall be a means by which control this change 
gear and the aforementioned conversion efficiency maintains the size relation between the aforementioned input 
rotational frequency and an output rotational frequency in the relation of a high side. 

[0022] With the torque conversion means of hybrid vehicles, circulation of power may arise according to the size 
relation between the input rotational frequency of the 1st axis of rotation, and the output rotational frequency of the 
2nd axis of rotation, and efficiency may fall as previously explained concretely using drawing 22 - drawing 27 . 
According to the composition of a torque conversion means, circulation of power is produced, when an input rotational 
frequency and an output rotational frequency have a predetermined size relation. According to the above-mentioned 
hybrid vehicles, a rolling-stock-run field can set almost generally, the size relation between an input rotational 
frequency and an output rotational frequency can be maintained more to a side with high efficiency, and operation 
efficiency can be improved. In addition, the hybrid vehicles of the above-mentioned composition suppress decline in 
the efficiency at the time of torque conversion. Therefore, the above-mentioned change gear control means should just 
maintain the above-mentioned size relation in the fixed state in the travel corridor to which torque conversion is 
performed. It is not necessary to necessarily maintain the above-mentioned size relation even in the travel corridor for 
which torque conversion is not needed. 

T0023] More specifically about the hybrid vehicles which maintain the size relation between an input rotational 
frequency and an output rotational frequency, the following mode is desirable. As for the 1st mode, the aforementioned 
torque conversion means is combined with the 1 st axis of rotation of the above, and the 2nd axis of rotation, by 
exchange of power The power adjusting device which adjusts the power of this 1 st axis of rotation to the power with 
which rotational frequencies differ at least, and is transmitted to this 2nd axis of rotation, When it is a means equipped 
with the motor combined with the 2nd axis of rotation of the above, the relation of a side with the aforementioned high 
conversion efficiency is a relation with the aforementioned larger input rotational frequency than the aforementioned 
output rotational frequency. 

[0024] The 1 st mode is equivalent to the mode previously shown in drawing22 . The planetary gear PG and Generator 
G in drawing 22 are equivalent to an above-mentioned power adjusting device, and equivalent to the motor with the 
above-mentioned assistant motor AM. Of course, it does not mean that this is limited to the composition of drawing 
22 When an input rotational frequency is lower than an output rotational frequency, in the composition with which the 
motor was combined with the driving shaft, circulation of power occurs, as drawing 23 and drawing 24 already 
explained. In the 1st mode, since the state where an input rotational frequency is higher than an output rotational 
frequency is maintainable, torque conversion can be performed at high efficiency. 

[00251 As for the 2nd mode, the aforementioned torque conversion means is combined with the 1st axis of rotation ot 
die above and the 2nd axis of rotation, by exchange of power The power adjusting device which adjusts the power ot 
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the 1st axis of rotation of the above to the power with which rotational frequencies differ at least, and is transmitted to 
the 2nd axis of rotation, When it is a means equipped with the motor combined with the 1st axis of rotation of the 
above, the relation of a side with the aforementioned high conversion efficiency is a relation with the aforementioned 
input rotational frequency smaller than the aforementioned output rotational frequency. 

[0026] The 2nd mode is equivalent to the mode previously shown in drawing 25 . Of course, it does not mean that this 
is limited to the composition of drawing 25 . When an input rotational frequency is higher than an output rotational 
frequency, in the composition with which the motor was combined with the driving shaft, circulation of power occurs, 
as drawing 26 and drawing 27 already explained. In the 2nd mode, since the state where an input rotational frequency 
is lower than an output rotational frequency is maintainable, torque conversion can be performed at high efficiency. 
[0027] In the hybrid vehicles of this invention, various selections are possible for the place in which the 
aforementioned change gear is prepared. For example, the aforementioned change gear can be prepared between the 
aforementioned output shaft and a torque conversion means. Moreover, the aforementioned change gear can also be 
prepared between the aforementioned torque conversion means and the aforementioned driving shaft. Of course, it is 
good also as what prepares a change gear for the both sides between the aforementioned output shaft and a torque 
conversion means and between a torque conversion means and a driving shaft, respectively. 
[0028] It can change gears and the former mode, i.e., the thing which makes a change gear intervene between the 
output shaft of Engine EG and a torque conversion means, then the power outputted from Engine EG can be inputted 
into a torque conversion means. That is, the difference of an input rotational frequency and an output rotational 
frequency is controllable within the limits of predetermined by changing gears the input rotational frequency side of a 
torque conversion means. 

[0029] It can change gears and the latter mode, i.e., the thing which makes a change gear intervene between a torque 
conversion means and a driving shaft, then the power by which a shell output is carried out from a torque conversion 
means can be outputted to a driving shaft. Let the target rotational frequency and output rotational frequency of a 
driving shaft be a different value by carrying out like this. Therefore, according to the latter mode, the difference of an 
input rotational frequency and an output rotational frequency is controllable within the limits of predetermined by 
changing gears the output rotational frequency side of a torque conversion means. 

[0030] It does not matter as what chooses any between two above-mentioned modes. In consideration of the torque 
outputted from Engine EG and the range of a rotational frequency, the torque required of a driving shaft and the range 
of a rotational frequency, the torque permitted by the torque conversion means, and the range of a rotational frequency, 
it can choose suitably. For example, when the power of very big torque is outputted from an engine, it is desirable to 
make a change gear intervene between an engine and a torque conversion means, to reduce the torque from an engine, 
and to input into a torque conversion means. Moreover, it is also desirable to choose the bonding site of a change gear 
so that complication of the composition of the whole equipment and enlargement may be avoided. 
[0031] In the hybrid vehicles of this invention, the aforementioned change gear can also apply various composition. 
For example, the aforementioned change gears shall be the planetary gear by which the two axes of rotation were 
combined with the aforementioned aforementioned output-shaft and driving shaft side among the three axes of 
rotation, respectively, and a mechanism alternatively equipped with the coupling means in which combination and 
release are possible about the axis of rotation of the remainder of this planetary gear for the control means in which 
rotation and control are possible, and the two aforementioned axes of rotation. 

[0032] A planetary gear consists of a planetary carrier equipped with the planetary pinion gear which revolves around 
the sun while rotating the periphery of the sun gear which rotates at the center, and a sun gear, and a starter ring which 
rotates on the periphery further. The three above-mentioned axes of rotation mean the axis of rotation combined with 
the sun gear, the planetary carrier, and the starter ring, respectively. It is the meaning included at an output-shaft and 
driving shaft side when it is not necessary to necessarily couple combination directly with an output shaft and a driving 
shaft and is combined by the output shaft or the driving shaft through the torque conversion means. Although it is a 
well-known fact, the planetary gear has the property that the rotation state of the residual axis of rotation is decided, if 
the rotation state of the two axes of rotation is decided among these three axes of rotation. 

[0033] An operation of the change gear of the above-mentioned composition is explained. The two above-mentioned 
axes of rotation are released, and the case where the above-mentioned control means controls rotation of the one axis 
of rotation of a planetary gear is considered. Consequently, since the rotation state of another side will also be decided 
about the two released axes of rotation if one rotation state is decided, both will be in a state equivalent to having been 
combined by the gear. The gear ratio of combination becomes settled by the gear ratio of a planetary gear. On the other 
hand, while combining the two above-mentioned axes of rotation, the case where the residual axis of rotation is 
released is considered. At this time, the two combined axes of rotation are rotated in one. Therefore, the axis of rotation 
by the side of an output shaft and a driving shaft will be in the state where it was linked directly. Thus, according to the 
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change gear of the above-mentioned composition, by operating coupling means and a control means, it can join 
together with a predetermined change gear ratio, or the two axes of rotation can be linked directly. And this operation 
•is realizable by the comparatively small equipment configuration. In addition, about the integrated state to the three 
axes of rotation of a planetary gear, various modes are selectable. 

[0034] In the hybrid vehicles of this invention, the aforementioned torque conversion means can also apply various 
composition. For example, the aforementioned torque conversion means shall have the generator which has a rotor 
shaft and the three axes of rotation, and shall be a means equipped with the planetary gear by which this axis of 
rotation was combined with the aforementioned output shaft, the driving shaft, and the rotor shaft, respectively, and the 
motor combined with either the 1 st axis of rotation of the above, or the 2nd axis of rotation. 
[0035] According to this composition, based on general operation of a planetary gear, the power of the 1 st axis of 
rotation can be distributed and transmitted to a driving shaft and a rotor shaft. Therefore, while transmitting to the 2nd 
axis of rotation, adjusting a part of inputted power to a target rotational frequency, the power distributed to the rotor 
shaft can be revived as power with a generator. In this way, as for the transmitted power, only torque is different from 
the target torque of a driving shaft, the above-mentioned motor - power running - or a difference of torque can be 
compensated if regeneration operation is carried out According to above-mentioned composition, it can function as a 
torque conversion means by this operation. _ 
[0036] Moreover the aforementioned torque conversion means shall be a means equipped with the motor tor Kota 
which has the 1st Rota combined with the 1st axis of rotation of the above, and the 2nd Rota combined with the 2nd 
axis of rotation of the above, and the motor combined with either the 1st axis of rotation of the above, or the 2nd axis 

[OO^Taccording to the motor for Rota - the electromagnetism of the 1st Rota and the 2nd Rota » it can transmit to the 
2nd axis of rotation, combination of-like adjusting the inputted power to a target rotational frequency Moreover, it is 
also possible to revive a part of power as power by relative slipping between both. Power running or the difference 
with the torque of power transmitted when carrying out regeneration operation, and target torque can be compensated 
for the above-mentioned motor. According to above-mentioned composition, it can function as a torque conversion 
means by this operation. . . 

[0038] this invention can also be constituted as the control method besides hybrid vehicles. Namely, the driving shaft 
for the control method of this invention outputting the engine which has an output shaft, and power, It has the 1st axis 
of rotation combined with the aforementioned output-shaft side, and the 2nd axis of rotation combined with the 
aforementioned driving shaft side, and the rotational frequency and torque of this 1 st axis of rotation are changed 
through conversion with power and power. The torque conversion means in which an output is possible to this 2nd axis 
of rotation It intervenes in a path until the power outputted from the aforementioned engine is outputted to the 
aforementioned driving shaft. It is the control method which controls operation of hybrid vehicles equipped with the 
change gear which transmits power by the predetermined change gear ratio (a). The process which sets up the target 
power of the aforementioned driving shaft in the combination of a target rotational frequency and target torque (b) The 
process which operates the aforementioned engine with the rotational frequency and torque which were set up by 
giving priority to operation efficiency according to the aforementioned target power, (c) It is the control method 
equipped with the process which controls the change gear ratio of the aforementioned change gear so that the 
difference of the input rotational frequency of the 1 st axis of rotation of the above and the output rotational frequency 
of the 2nd axis of rotation may become predetermined within the limits set up beforehand. 
[0039] According to this control method, by the same operation, in an extensive operating range, it is efficient, and 
vehicles can be operated as hybrid vehicles explained previously. In addition, in the above-mentioned control method, 
it cannot be overemphasized that paper of the various additional elements previously explained by hybrid vehicles can 
be carried out. 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained based on an example. 
(1) Composition of an example : first, use and explain drawing l about the composition of an example. Crawing.! is 
explanatory drawing showing the outline composition of the hybrid vehicles of this example. The power system of 
these hybrid vehicles consists of the next composition. The engine 150 with which the power system was equipped is 
the usual gasoline engine, and rotates a crankshaft 156. Operation of an engine 150 is controlled by EFIECU170. 
EFIECU170 is a one-chip microcomputer which has CPU, ROM, RAM, etc. inside, and CPU performs control of the 
charge of fuel injection and others of an engine 150 according to the program recorded on ROM. In order to enable 
these control, the various sensors in which the operational status of an engine 150 is shown are connected to 
EFIECU170 The rotational frequency sensor 152 which detects the rotational frequency of a crankshaft 156 as one 
exists Illustration of other sensors, a switch, etc. was omitted. In addition, the control unit 190 is connected electrically 
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and EFIECU170 is exchanging various information by communication between control units 190. EFIECU170 is 
controlling the engine 150 in response to the various instruction values about the operational status of an engine 150 
from the control unit 190. 

[0041] The engine 150 is combined with the planetary gear 200 which constitutes a gear change mechanism. The 
planetary gear 200 consists of a planetary pinion gear 202 which revolves around the sun while rotating the sun gear 
201 which rotates at the center, and its circumference, and three kinds of gears of the starter ring 204 which rotates in 
the circumference further. The planetary pinion gear 202 is supported to revolve by the planetary carrier 203. The 
crankshaft 1 56 is combined with the planetary carrier 203. Since a gear change mechanism is constituted, the brake 
220 for controlling the rotation is formed in the sun gear 201 of a planetary gear 200. Moreover, the clutch 210 which 
combines or releases the planetary carrier 203 and a starter ring is also formed. Turning on and off of a clutch 210 and 
a brake 220 is controlled by the control unit 190. About an operation of a gear change mechanism, it mentions later. In 
the path which the power outputted from the engine 150 located in an upstream is delivered, the axis-of-rotation slack 
starter-ring shaft 205 of a starter ring 204 is further formed in a downstream, and is combined with the planetary gear 
1 20 which constitutes a power adjusting device. 

[0042] The planetary gear 120 consists of a sun gear 121, a planetary pinion gear 122, and three kinds of gears of a 
starter ring 124. The planetary pinion gear 122 is supported to revolve by the planetary carrier 123. The starter-ring 
shaft 205 is combined with the planetary carrier 123. The motor 130 is combined with the sun gear 201 . It is combined 
with the assistant motor 140 and a driving shaft 112, and the starter ring 204 is further combined with the axle 116 
equipped with the driving wheel through the differential gear 1 14. 

[0043] The motor 130 is constituted as a synchronous motor generator, and is equipped with Rota 132 which has two 
or more permanent magnets in a peripheral face, and the stator 133 around which the three phase coil which forms 
rotating magnetic field was wound. A motor 130 operates as a motor which carries out a rotation drive according to the 
interaction of the magnetic field by the permanent magnet with which Rota 132 was equipped, and the magnetic field 
formed with the three phase coil with which the stator 133 was equipped, and operates also as a generator which makes 
the ends of the three phase coil wound around the stator 133 by these interactions produce electromotive force 
depending on the case. In addition, although the flux density between Rota 132 and a stator 133 was able to apply the 
sinusoidal magnetization motor which carries out a sine distribution to a circumferencial direction, by this example, the 
non-sinusoidal wave magnetization motor in which an output of comparatively big torque is possible was used for the 
motor 130. 

[0044] The stator 133 of a motor 130 is electrically connected to the battery 194 through the drive circuit 191 . The 
drive circuit 191 is the transistor inverter which equipped the interior with two or more transistors as a switching 
element, and is electrically connected with the control unit 190. If a control unit 190 carries out PWM control of the 
time of turning on and off of the transistor of the drive circuit 191, the three-phase alternating current which uses a 
battery 194 as a power supply will flow to the stator 133 of a motor 1 30. Rotating magnetic field are formed in a stator 
133 of this three-phase alternating current, and a motor 130 rotates. 

[0045] The assistant motor 140 as well as a motor 130 is constituted as a synchronous motor generator, and is equipped 
with Rota 142 which has two or more permanent magnets in a peripheral face, and the stator 143 around which the 
three phase coil which forms rotating magnetic field was wound. The assistant motor 140 is connected to the battery 
194 through the drive circuit 192. The drive circuit 192 is also constituted by the transistor inverter and it connects with 
the control unit 190 electrically. If the transistor of the drive circuit 192 is switched with the control signal of a control 
unit 190, the three-phase alternating current will flow to a stator 143, rotating magnetic field will be produced, and the 
assistant motor 140 will rotate. In this example, the non-sinusoidal wave magnetization motor was applied as an 
assistant motor 140. 

[0046] The operational status of the hybrid vehicles of this example is controlled by the control unit 190. Like [ a 
control unit 190 ] EFIECU170, it is the one-chip microcomputer which has CPU, ROM, RAM, etc. inside, and 
according to the program recorded on ROM, it is constituted so that various control processings which CPU mentions 
later may be performed. In order to enable these control, various kinds of sensors and switches are electrically 
connected to the control unit 190. The rotational frequency sensor 117 grade which detects the accelerator pedal 
position sensor 165 for detecting the control input of an accelerator pedal and the rotational frequency of an axle 1 16 as 
the sensor connected to the control unit 190 and a switch is mentioned. EFIECU170 is connected electrically and the 
control unit 190 is exchanging various information by communication between EFIECU(s)170. By outputting 
information required for control of an engine 150 to EFIECU170 from a control unit 190, an engine 150 is indirectly 
controllable. Conversely, information, such as a rotational frequency of an engine 150, can also be inputted from 
EFIECU170. 

[0047] The hybrid vehicles of this example can change the change gear ratio at the time of combining an engine 1 50 
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with a planetary gear 120 by operation of a planetary gear 200, if turning on and off of the clutch 210 and brake 220 
which constitute a gear change mechanism is changed. Drawing 2 is explanatory drawing showing operation of a gear 
"change mechanism. Four kinds of combination realized by turning on and off of a clutch 210 and turning on and off of 
a brake 220 was shown. In addition, turning on and off of a clutch 210 and a brake 220 is controlled by the control unit 
190. 

[0048] In order to explain operation of a gear change mechanism, the general property of a planetary gear 200 is 

explained first. It is known with the sufficient mechanism study top that the following relations will be materialized to 

the rotational frequency and torque of the axis of rotation by which the planetary gear 200 was combined with each of 

a sun gear 201, the planetary carrier 203, and a starter ring 204. That is, if the power state of the two axes of rotation is 

determined among the three above-mentioned axes of rotation, based on the following relational expression, the power 

state of the one residual axis of rotation will be determined. 

Ns= (1+rho) / rhoxNc-Nr/rho; 

Nc=rho/( 1+rho) xNs+Nr/( 1+rho); 

Nr= (1+rho) Nc-rho Ns; 

Ts=Tcxrho / (1+rho) =rhoTr; 

Tr=Tc/(l+rho); 

Number of teeth of the number of teeth / starter ring 202 of the rho= sun gear 201 ... (1) 

> 

[0049] It is here and, for torque;Nc of a sun gear 201, rotational frequency ;Tc of the planetary carrier 203 is [ Ns / 
rotational frequency ;Ts of a sun gear 201 / rotational frequency ;Tr of a starter ring 204 of torque;Nr of the planetary 
carrier 203 ] torque [ of a starter ring 204 ];. 

[0050] A gear change mechanism can change a change gear ratio as it is shown below based on the above-mentioned 
property of a planetary gear 200. The state at the time of turning ON a clutch 210 and a brake 220 was shown in both 
the upper left of drawing 2 as an integrated state A. Since the brake 220 is turned on, rotation of a sun gear 201 is 
controlled and a rotational frequency is set to 0. Moreover, since the clutch 210 is turned on [ it ], it is combined and 
both rotate a starter ring 204 and the planetary carrier 203 in one. Consequently, if a value 0 is substituted for Ns of an 
upper formula (1) and Nc=Nr is substituted, as for a planetary gear 200, the rotational frequency of all gears will serve 
as a value 0 a clear passage. Therefore, it cannot run in an integrated state A. 

[0051] The integrated state at the time of turning OFF a clutch 210 and turning ON a brake 220 as an integrated state 

B, was shown in the upper right. Since the brake 220 is turned on [ it ], the rotational frequency Ns of a sun gear 201 is 
a value 0. On the other hand, since the clutch 210 is turned off [ it ], it can rotate at a rotational frequency which is 
different in a starter ring 204 and the planetary carrier 203. If a value 0 is substituted for Ns of an upper formula (1), 
the relation of the rotational frequency Nr of a starter ring 204 and the rotational frequency Nc of the planetary carrier 
203 will be given by "Nr=( 1+rho) Nc" a clear passage, namely, an engine 150 will be in a state equivalent to one times 
the rotational frequency of 1+rho having accelerated, and having been combined with the planetary gear 120 

[0052] Drawing 3 is explanatory drawing showing typically an integrated state equivalent to the case where turned 
OFF the clutch 210 and a brake 220 is turned ON. In equivalent composition, an engine 150 is combined with a 
planetary gear 120 through the gear change gears TGI and TG2 of fixation as illustrated. The change gear ratio of the 
gear change gears TGI and TG2 is "l/( 1+rho)." That is, as above-mentioned, it accelerates the rotational frequency of 
an engine 150 "1+rho" twice, and it is transmitted to a planetary gear 120. Conversely, torque is "l/( 1+rho)/" Doubled, 
and is transmitted to a planetary gear 120. In the following explanation, an integrated state B is called an accelerating 
integrated state. 

[0053] The integrated state at the time of turning ON a clutch 210 and turning OFF a brake 220 as an integrated state 

C, was shown in the lower left of drawing 2 . Since the brake 220 is turned off [ it ], a sun gear 201 can be rotated 
freely. On the other hand, since the clutch 210 is turned on [ it ], a starter ring 204 and the planetary carrier 203 rotate 
in one. Since rotation of a sun gear 201 is not controlled unlike the integrated state A, rotation of a starter ring 204 and 
the planetary carrier 203 is not barred. Therefore, an integrated state C is equivalent to the state where the engine 150 
was directly linked with the planetary gear 120. Drawing 4 is explanatory drawing showing typically an integrated 
state equivalent to the case where turned ON the clutch 210 and a brake 220 is turned OFF. With equivalent 
composition, an engine 150 is directly linked with a planetary gear 120 as illustrated. In the following explanation, an 
integrated state C is called a direct connection state. 

[0054] The integrated state at the time of setting a clutch 210 and a brake 220 to OFF was shown in both the lower 
right of drawing 2 as an integrated state D. Since the brake 220 is turned off [ it ], a sun gear 201 can be rotated freely. 
Moreover, since the clutch 210 is also released, it can rotate at the rotational frequency from which the planetary 
carrier 203 and a starter ring 204 also differ. In this state, even if one rotation state is determined among the planetary 
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carrier 203 and a starter ring 204, the rotation state of another side is not determined. That is, power cannot be 
transmitted between the planetary carrier 203 and a starter ring 204. This is equivalent to the state where the engine 
1 50 was separated from the planetary gear 1 20. 

[0055] A gear change mechanism can take four kinds of integrated states by turning on and off of a clutch 210 and a 
brake 220 as above-mentioned. However, it is as above-mentioned an integrated state B (accelerating integrated state) 
and the integrated state C (direct connection state) which can transmit power to a planetary gear 120 from an engine 
150. Therefore, in this example, these two kinds of integrated states are properly used according to the rolling-stock- 
run state. 

[0056] As for the hybrid vehicles of this example, according to the vehicle speed, the range which can operate an 
engine 150 is restricted from the limit on the mechanism of a planetary gear 120. This limit is called **** limit. 
Hereafter, the reason which a **** limit produces, and its range are explained. 

[0057] Drawing_5 is explanatory drawing showing the rotation state of a planetary gear 120. It is drawing called 
collinear view. The rotational frequency of each gear of a planetary gear 120 is expressed with the formula (1) shown 
previously. The rotational frequency of each gear is in proportionality a passage clear from a formula (1). Therefore, 
the rotational frequency of each gear is expressed in a straight line as it is shown in drawing 5 , if the coordinate 
corresponding to a sun gear 121 (S), the planetary carrier 123 (C), and a starter ring 124 (R) is taken along a horizontal 
axis, respectively so that the distance between SCs and the distance between CR may become in the relation of 1 :rhol, 
and the rotational frequency of each gear is taken along a vertical axis in each coordinate. In addition, rho 1 is the gear 
ratio of a planetary gear 120. 

[0058] For example, the rotational frequency of a sun gear 121 considers the case where the rotational frequency of Ns 
and the planetary carrier 123 is [ the rotational frequency of Ne and a starter ring 124 ] Nr. The rotation state of a sun 
gear 121 is shown the point Ps in the collinear view of drawing 5 . Moreover, Point Pe and the rotation state of a starter 
ring 124 are shown for the rotation state of the planetary carrier 123 by Point Pr, respectively. Points Ps, Pe, and Pr are 
located on the straight line called collinear of operation, respectively. 

[0059] Here, the case where the rotational frequency of a starter ring 124, i.e., the vehicle speed, falls is considered, 
maintaining uniformly the rotational frequency of the planetary carrier 123, i.e., the rotational frequency of an engine 
150. The dashed line showed the collinear of operation in this case in drawing 5 . Since the vehicle speed becomes low, 
the rotation state of a starter ring 1 24 is shown the point Pr 1 in drawin g 5 . The rotational frequency of the planetary 
carrier 123 is fixed with Point Pe. Consequently, the rotational frequency of a sun gear 121 increases to the value 
shown with a point Psl . 

[0060] There is an upper limit of the rotational frequency permitted mechanically in each gear of a planetary gear 120. 
If the rotational frequency of an engine 150 is made high at the time of a low speed as shown in drawing 5 , the case 
where the rotational frequency of a sun gear 121 becomes very high, and the upper limit permitted is exceeded will 
arise. In order to make it the rotational frequency of a sun gear 121 not exceed a upper limit, it is necessary to lower the 
rotational frequency of an engine 150 to the value equivalent to the point Pel in drawing 5 . Thus, by the hybrid 
vehicles of this example, it originates in a mechanical limit of a planetary gear 120, and the range of an engine 150 
which can be operated is restricted according to the vehicle speed. This limit is a **** limit. 
[0061] Drawin gs is explanatory drawing showing the **** limit in the hybrid vehicles of this example. Operation is 
performed by the vehicle speed and the engine speed within the limits which were expressed in the usable field in 
drawing as mentioned above. In addition, the field shown as the solid line in drawing 6 shows the usable field at the 
time of changing a change gear into a direct connection state. Since the rotational frequency inputted into a planetary 
gear 120 becomes higher than the real rotational frequency of an engine when a change gear is made into an 
accelerating state, an usable field shifts to the field shown with the dashed line in drawing 6 . 
[0062] (2) Explain operation which changes into the rotational frequency and torque of which the power outputted 
from the engine 150 was required as general operation of general operation:, next the hybrid vehicles of this example, 
and is outputted to an axle 116. Below, since explanation is easy, the gear ratio of a differential gear 1 14 is explained' 
as what is a value 1 . That is, let the rotational frequency of an axle 1 16, the rotational frequency of torque and a driving 
shaft 1 12, and torque be equals. 

[0063] Drawing 7 is explanatory drawing showing the situation of the torque conversion in the case of "the rotational 
frequency Ne of the rotational frequency Nd< engine 150 of an axle 116." The rotational frequency N was taken on the 
horizontal axis, Torque T was taken on the vertical axis, and the operation point Pe of an engine 150 and the rotation 
point Pd of an axle 116 were shown. The curve P in drawing 7 is a curve with the fixed product of power, i.e., a 
rotational frequency, and torque. The case where change into the power Pd of the torque Td higher than the rotational 
frequencies Nd and Te lower than Ne the power Pe outputted from the engine 1 50 with a rotational frequency Ne and 
Torque Te, and it is outputted from an axle 1 16 is considered. In addition, a gear change mechanism shall be in a direct 
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connection state. x TJ r- im:- n i_ 

[0064] When performing conversion shown in drawing 7 , the rotational frequency Nd of an axle 1 16 is smaller than 
the rotational frequency Ne of an engine 150. The rotational frequency of the planetary carrier 123 is equal to the 
rotational frequency Ne of an engine 150, and the rotational frequency of a starter ring 124 is equal to the rotational 
frequency Nd of an axle 116. Therefore, the rotational frequency Ns and Torque Ts of a sun gear 121 are expressed 
with the following formula (2), respectively a passage clear from the formula (1) shown previously. 
Ns=(l+rhol)/rholxNe-Nd/rhol; 

l/(l+rhol) of Ts=Texrho; Number of teeth of the number of teeth / starter ring 124 of the rhol= sun gear 121 ... (2); 
In addition, since a rotational frequency and torque are individually uncontrollable by engine 150 simple substance, an 
engine 150 will be operated with a rotational frequency Ne and Torque Te as a result in fact by operating a motor 130 
with an above-mentioned rotational frequency and above-mentioned torque. 

[0065] The power outputted from the engine 1 50 is distributed to two by the planetary gear 120, and the part is 
inputted into a motor 130 as power of the above-mentioned rotational frequency and torque. A motor 130 revives 
power equal to the product of a rotational frequency Ns and Torque Ts as power. According to the upper formula (2), 
the power GUI revived is expressed with the following formula (3). This power is equivalent to the area of the field 
GUI in drawing 7 . 

GUl=NsxTs=NexTe-NdxTe/(l+rhol) -- (3) 

[0066] The power of the remainder outputted from the engine 150 is transmitted to a starter ring 124, and a direct 
output is carried out to an axle 1 16 as mechanical power. According to the formula (1) shown previously, the torque 
Tre outputted to the engine 150 empty-vehicle shaft 1 16 is given by "Tre=Te/(l+rhol)." By outputting the torque "Td- 
Tre" of the difference of this torque and the target torque Td of an axle from the assistant motor 140, the power of a 
rotational frequency Nd and Torque Td can be outputted to an axle 116. Under the present circumstances, the assistant 
motor 140 consumes the power of the torque x rotational frequency Nd of difference. The power AU1 consumed is 
expressed with the following formula (4). This power is equivalent to the area of the field AU1 in drawin g.! . 
AUl=(Td-Te/(l+rhol)) xNd =TdxNd-NdxTe/(l+rhol) ~ (4) 

[0067] The power revived by the motor 130 is supplied to the assistant motor 140. When operated at lOO/o of 
efficiency the passage clear from comparison of an upper formula (3) and (4), the power GUI revived and the power 
consumed become equal. It is because the 2nd term of an upper formula (3) and (4) is equal, and the 1st term is equal if 
it takes into consideration that Pe and Pd are on the curve P of power regularity. That is, in the case of "the rotational 
frequency Ne of the rotational frequency Nd< engine 1 50 of an axle 1 1 6", torque conversion at Point Pd can be 
performed from Point Pe by once changing into power the power equivalent to the field which attached hatching in 
drawing 7 . In addition, in fact, with a bird clapper, since there is no operation efficiency in 100%, it follows carrying 
out of the power from a battery 1 94 on it, or it outputs the power equivalent to loss to it from an engine 1 50 at an 
excess, and the above-mentioned conversion is realized. Since explanation is easy, below, operation of this example is 
explained, using operation efficiency as 100%. 

[0068] Drawing 8 is explanatory drawing showing the situation of the torque conversion in the case of the rotational 
frequency Ne of the rotational frequency Nd> engine 150 of an axle 1 16." When performing conversion shown in 
drawing 8 , the rotational frequency Nd of an axle 1 16 is larger than the rotational frequency Ne of an engine 150. 
therefore, a passage clear from an upper formula (2), the rotational frequency Ns of a sun gear 121 serves as negative, 
and is reversed. That is, in response to supply of power, power running of the motor 130 is carried out in the inversion 
direction. At this time, the power consumed is equal to the absolute value of an upper formula (3), and equal to the area 
of the field AU2 which performed hatching in drawing 8 . 

[0069] On the other hand, the torque Td of an axle 1 16 is smaller than the torque Te of an engine 1 50. Therefore, 
regeneration operation of the assistant motor 140 is carried out with negative torque. The power revived at this time is 
equal to the absolute value of an upper formula (4), and equal to the area of the field GU2 which performed hatching in 
drawing 8 If the operation efficiency in both motors is assumed to be 100%, the power revived by the motor 130 and 
the power supplied to the assistant motor 140 will become equal. That is, in the case of "the rotational frequency Ne of 
the rotational frequency Nd> engine 1 50 of an axle 116", torque conversion at Point Pd can be performed from Point 
Pe by once changing into power the power equivalent to the field which attached hatching in drawing 8 . In this 
conversion since power is supplied to the motor 130 located in an upstream from the assistant motor 140 located in a 
downstream, circulation of power arises. It is equivalent to the power through which the field GU3 common to the both 
sides of the fields GU2 and AU2 in drawing .8 circulates. 

[0070] The hybrid vehicles of this example can be changed into the power which consists of the rotational frequency 
and torque of which the power outputted from the engine 150 was required, and can be outputted from an axle 1 16 as 
explained above (this operation mode is usually hereafter called run). In addition, it is also possible to suspend an 
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enaine 150 and to run the assistant motor 140 as a source of power (this operation mode is hereafter called EV run). 
Sover, iUs ^ also possible to carry out regeneration operation and to generate a motor 130 under the power of an 

fo^l Iftne tofoVSrun with the larger rotational frequency Nd of an axle 1 16 than the rotational frequency Ne of 
an engine 150 circulation of power arises and the operation efficiency of vehicles falls as shown in drawing! . 
Although the above-mentioned explanation explained taking the case of the case where a change gear is in a direct 
conTction state, in an accelerating integrated state, circulation of power arises similarly What is necessary is to 
reTace he rotational frequency Ne of an engine 150 by the rotational frequency Nc of the planetary earner 123, and 
^cSSSSrtto above-mentioned explanation. In addition, circulation of power is generated whena sun gear 
12 s reversed. According to the formula (2) shown previously, since the rotational frequency of a sun gear 121 is 
LvenbVXKrhol )/rholx Nc-Nd/rho 1", when the value of "(1+rhol )/rholxNc" is sma ler than the value of Nd/rho 
f circulation of power produces it strictly. The run state which is satisfied [ with the following explanation ] of these 
coSnfand delation of power produces is called overdrive run. The hybrid vehicles of this example suppress 
SSn of power as much as possible, and they control and run a gear change mechanism according to a travel 
corridor so that operation efficiency may be improved. wkrM 
SSra Drawing 9 is explanatory drawing showing the situation of proper use in the various run mode, in fte hybnd 
vehicles^iiis i example. The curve LIM in drawing shows the field which can run hybrid vehicles. The vehicle speed 
a^dtoraueVerform EV run in a low field comparatively as illustrated. The vehicle speed and torque usually run in the 
MdSnd^etennined value. In the field WOD in drawing, it runs by the accelerating integrated state in 
prin tol e an ^ns in the state of direct connection in Field UE. For example, ^^\lw^-rm^d^ 
rng wtthTe curve DD in drawing 10 , after performing EV run at the beginning, it will shift to the run by the 

^m^^SLco^ processing of operation-control processing:, next me hybrid vehicles of this 
example The hybrid vehicles of this example can run by various operation modes, such as EV run and a usual run, as 
3d previously. CPU in a control unit 190 (only henceforth "CPU") judges operation mode according to a 
roC-stock-run state, and performs control of an engine 150, a motor 130, the assistant motor 140, a clutch 210, and a 
brake 22 about each mode These control is performed by performing various control manipulation routines 
pSStodl^ow, the contents of torque control processing are usually explained about run mode among such 

El Dra^ing' lO is usually the flow chart of the torque control routine at the time of a run. If this > processing is 
3 CP^wf 11 set up the power Pd which should be outputted from a driving shaft 1 12 Step S10). This power is set 
upbSed or iZ arno unt of treading in and the vehicle speed of an accelerator which were detected by the ^accelerator 
XS^cm 8^165. The power Pd which should be outputted from a driving shaft is expressed with the product 
SCta Nd* of a driving shaft 1 12, and target torque Td*. Rotational frequency Nd* is a parameter 
£u£S to ^Ae vehicle speed- Target torque Td* is beforehand set up as a table according to accelerator opening and 

m0?t^ Power Pb and the auxiliary machinery drive power Ph are computed (Steps S15 

and S2oTta the charge-and-discharge power Pb, it is the power which the charge and discharge of a battery 194 take, 
and when a batte^94 Zds to be charged, a positive value and a value negative when it is necessary to discharge are 
Scent th aSary machinery drive power Ph, it is the power which is needed I since auxiliary p ^hine^ such as an 
ah-a.nditioner is driven. In this way, total of the computed power serves as the demand power Pe (Step S25). 
mO^NSt CPU ets up the operation point of an engine 150 based on the demand power Pe set up in this way Step 
my Ph point means the target rotational frequency Ne of an engine 1 50, and the combination of the target 
torque Te The operation point of an engine 150 gives priority to and sets up the operation efficiency of an engine 150 
fundamentally according to the map defined beforehand. 

^Sawing 1 1 is explanatory drawing showing the relation between the operation point of an engine, and 
operation efficiency. The operational status of an engine 150 is shown [ the rotational frequency Ne ] for Torque Te in 
Sri^ntid 2s for the vertical axis. The curve B in drawing shows the critical range which can operate an engine 
150 Xha ol hws me operation point with which the operation efficiency of an engine 150 becomes fixed from the 
cu^v atoh 1 ^ Operatton efficiency becomes low at the order of alpha 1 to alpha 6. Moreover the line which becomes 
r^ectivdy fixed [ C3 / the power (rotational frequency x torque) outputted from an engine 150 ] from a curve CI is 

r0078l" According to a rotational frequency and torque, operation efficiency is greatly different as an engine 150 is 
EtefS Power which is equivalent to a curve CI from an engine 150, the operation point (a 

JSK£JS^SS) equivalent to Al point of drawing becomes the most efficient. In outputting the power 
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which is equivalent to curves C2 and C3 similarly, the case where it operates by A2 point of drawing and A3 point 
becomes the most efficient. Selection of the operation point which should be outputted and with which operation 
"efficiency becomes high most for every power obtains the curve A in drawing. This is called performance curve. 
[0079] By setup of the operation point in Step S30 of draw in g 10 , the performance curve A called for experimentally 
beforehand is memorized as a map to ROM in a control unit 190, and the target rotational frequency Ne of an engine 
150 and the target torque Te are set up by reading the operation point according to the demand power Pe from this 
map. By carrying out like this, the high operation point of efficiency can be set up about an engine 150. 
[0080] In this way, according to the operation point of the set-up engine 150, CPU performs change-gear-ratio change 
control processing (Step SI 00). This processing is processing which changes the integrated state of a gear change 
mechanism to an accelerating integrated state (the integrated state B of drawing 2 ) in the state of direct connection (the 
integrated state C of drawin g 2 ) according to a hybrid rolling-stock-run state. The detail of the contents of processing 
is mentioned later. 

[0081] Next, CPU judges whether a gear change mechanism is an accelerating integrated state (Step S200), and CPU 
sets up the torque of a motor 130 and the assistant motor 140, and the instruction value of a rotational frequency 
according to the integrated state (Steps S205 and S210). When it is not an accelerating integrated state, in the case of a 
direct connection state, an instruction value is set up as follows (Step S205). Target rotational frequency Nl* of a 
motor 130 is set up in the formula (2) shown previously by substituting target rotational frequency Nd* of a driving 
shaft 112, and engine-speed Ne*. In the formula (2), although it was also possible to have asked by substituting target 
torque Td* of a driving shaft 112 and engine target torque Te*, target torque Tl* of a motor 130 set up target torque 
Tl* of a motor 130 by this example, with the proportional-plus-integral control based on the deflection of target 
rotational frequency Nl* and the actual rotational frequency Nl so that a rotational frequency could be controlled with 
a precision sufficient to the above-mentioned desired value. Target rotational frequency Nl* of a motor 130 and target 
torque Tl* are set up as the following formula (5). 
Nl*=(l+rhol)/rholxNe*-Nd*/rho 1; 
Tl*=Klx(Nl*-Nl) +K2xsigma(Nl*-Nl) ... (5) 

[0082] Here, rho 1 is the gear ratio of a planetary gear 120. Moreover, Kl and K2 in the formula of target torque Tl * 
are the gain in proportional-plus-integral control, respectively. The gain of a proportional [ as opposed to the deflection 
of a rotational frequency in Kl ] and K2 are equivalent to the gain of the integration term of the deflection of a 
rotational frequency. Such gain can be beforehand set up by experiment etc. in consideration of the stability of control, 
and responsibility. Since it is the technology of the common knowledge about proportional-plus-integral control, the 
detailed explanation beyond this is omitted. 

[0083] The operation point of the assistant motor 140 is set up as follows. Target rotational frequency N2* of the 
assistant motor 140 is equal to target rotational frequency Nd* of a driving shaft 112. Moreover, target torque T2* is 
set up so that the difference of the direct torque transmitted to a driving shaft 1 12 through a planetary gear 120 from an 
engine 150 and target torque Td* of a driving shaft 112 may be compensated. In addition, since the direct torque from 
an engine 1 50 is changed by torque Tl * of a motor 1 30, it searches for direct torque using torque Tl * set up by the 
upper formula (5) here. If Tl * is substituted for the torque Ts of a sun gear in the formula (1) shown previously, direct 
torque can be searched for with "Tl * / rho 1 ." As mentioned above, target rotational frequency N2* of the assistant 
motor 140 and target torque T2* are set up as the following formula (6). 
N2*=Nd*; 

T2*=Td*-Tl*/rhol ...(6) 

[0084] On the other hand, in the case of an accelerating integrated state, an instruction value is set up as follows (Step 
S210). The rotational frequency of an engine 150 "l+rho" Doubles the gear ratio of a planetary gear 200 by operation 
of rho, then a gear change mechanism, and it is transmitted to a planetary gear 120. Therefore, in an upper formula (5) 
and (6), the operation point of a motor 130 and the assistant motor 140 is set up by replacing with rotational frequency 
Ne* of an engine and substituting "(l+rho )Ne*." Each operation point is set up as the following formula (7). 
Nl*=(l + rhol)/rholx(l+rho)Ne*-Nd* / rho 1; 
Tl*=Klx(Nl*-Nl) +K2xsigma (N1*-N1); N2*=Nd*; 
T2*=Td*-Tl*/rho 1 ...(7) 

[0085] In this way, based on the torque instruction value and rotational frequency instruction value which were set up, 
CPU controls operation of a motor 130, the assistant motor 140, and an engine 150 (Step S215). Operation-control 
processing of a motor can apply well-known processing as control of a synchronous motor. In this example, control by 
the so-called proportional-plus-integral control is performed. That is, the present torque of each motor is detected and 
the voltage instruction value impressed to each phase is set up based on deflection and a target rotational frequency 
with target torque. The voltage value impressed is set up according to the proportional of the above-mentioned 
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deflection, and an integration term. As for the gain concerning each term, a suitable value is set up by experiment etc. 
In this way, the set-up voltage is replaced by the duty of switching of the transistor inverter which constitutes the drive 
circuit 191,192, and is impressed to each motor by the so-called PWM control. 

[0086] By controlling switching of the drive circuit 191,192, CPU controls directly operation of a motor 130 and the 
assistant motor 140 as above-mentioned. On the other hand, operation of an engine 150 is processing which 
EFIECU170 carries out actually. Therefore, CPU of a control unit 190 is outputting the information on the operation 
point of an engine 150 to EFIECU170, and controls operation of an engine 150 indirectly. 

[0087] By performing the above processing periodically, the hybrid vehicles of this example can be changed into the 
rotational frequency and torque of a request of the power outputted from the engine 1 50, and can output and run from a 
driving shaft. 

[0088] Next, change-gear-ratio change control processing is explained. Drawing 12 is the flow chart of a change-gear- 
ratio switch control routine. If this routine is started, CPU will read the target operation point of a driving shaft 1 12, 
i.e., target rotational frequency Nd*, and target torque Td* (Step SI 02). Next, based on the target operation point of a 
driving shaft 1 12, it judges whether CPU needs the change of a change gear ratio (Step SI 04). A judgment is 
performed by to any a rolling-stock-run state shall correspond between the field UD previously shown by drawing 9 , 
and Field OD. An example explains judgment of a change. 

[0089] Drawing 13 is explanatory drawing showing judgment of the change to an accelerating integrated state from a 
direct connection state. Curve DU shows the vehicle speed in a hybrid rolling stock run, and an example of changes of 
torque. When running by this locus, vehicles output bigger torque than running resistance DD, and are accelerated. An 
output torque declines with acceleration and it runs regularly at the speed with which an output torque and running 
resistance DD balanced soon. The change to an accelerating integrated state from a direct connection state is produced, 
for example in process of such acceleration. When it changes as the rotation state of a driving shaft 1 12 is shown with 
change of the vehicle speed by the arrow in drawing, and it results in the boundary point PD 1 of Field UD and Field 
OD, CPU is judged to be the power which performs the switch to an accelerating integrated state. 
[0090] Drawing 14 is explanatory drawing showing judgment of the change from an accelerating integrated state in the 
direct connection state. Curve DD is the relation between the vehicle speed in the state where the regular run of the 
road without inclination is carried out, and torque. The state where the regular run is carried out by a certain vehicle 
speed is equivalent to the point POO in drawing. If an operator breaks in an accelerator during a run in this state, the 
output torque of vehicles will increase, as shown in the curve DO in drawing, and vehicles will be accelerated. The 
change in the direct connection state from an accelerating integrated state is produced, for example in such a process. 
When the rotation state of a driving shaft 1 12 changes according to the arrow in drawing and it results in the boundary 
point POl of Field OD and Field UD, CPU is judged to be the power which performs a change in the direct connection 
state. 

[0091] Thus, CPU judges the need for a change based on whether a rolling-stock-run field shifts between Field UD and 
Field OD. In addition, in this example, in order to avoid that the change of a change gear ratio is performed frequently, 
the fixed hysteresis is given to judgment processing of a change. That is, the change to an accelerating integrated state 
from a direct connection state judges that a change is required, when it results in the predetermined boundary line UL 
set up in the field OD in drawing 13 . When it results in the predetermined boundary line HL from an accelerating 
integrated state to a direct connection state which changed and was set up in the field UD in ** and drawing 14 , it is 
judged that a change is required. In consideration of the fall of the degree of comfort produced by the operation 
efficiency of vehicles, or frequent change etc., the width of face of a hysteresis, i.e., the position of Curves UL and HL, 
can be set up arbitrarily. 

[0092] in Step SI 04, when it is judged that a change is required, change processing performs ~ having (Step SI 06) - a 
change - when it is judged that it is unnecessary, this processing is skipped and a change-gear-ratio change control 
routine is ended It is the integrated state to which the accelerating integrated state (integrated state B) turned OFF the 
clutch 210, and turned ON the brake 220 as shown in drawing 2 . It is the integrated state to which the direct 
connection state (integrated state C) turned ON the clutch 210, and turned OFF the brake 220. The change between 
both is performed through the so-called half-clutch state. The change in the direct connection state from an accelerating 
integrated state is performed by increasing the oil pressure of a clutch 210 gradually, reducing the oil pressure of a 
brake 220 gradually. The change to an accelerating integrated state from a direct connection state is conversely 
performed by reducing the oil pressure of a clutch 210 gradually, increasing the oil pressure of a brake 220 gradually. 
Of course, since it passes the state (the integrated state D in drawing 2 ) where the both sides of a clutch 210 and a 
brake 220 were once turned OFF, it does not matter as what changes in the mode which turns either ON. 
[0093] According to the hybrid vehicles of this example explained above, hybrid vehicles can be operated at high 
efficiency by switching a change gear ratio according to the operational status of vehicles. Hereafter, this effect is 
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explained. 

[0094] Drawing IS is explanatory drawing showing the situation of the torque conversion at the time of an overdrive 
fun. It is equivalent to the torque conversion explained by draw ing 8 . The case where the power of a rotational 
frequency Nd and Torque Td is outputted from a driving shaft is considered like drawing 8 . Drawing 8 showed the 
situation of torque conversion in case an engine is operated the point Pe in drawing 1 5 . Here, the situation of the 
torque conversion in an accelerating integrated state is shown. The operation point of an engine 150 is not concerned 
with a change gear ratio, but is set up on the intersection of demand power and a performance curve A (refer to 
drawi ng 1 1 ). Therefore, as for an engine 150, an accelerating integrated state is also operated at Point Pe. However, in 
an accelerating integrated state, since it accelerates a rotational frequency with a change gear, the power inputted into a 
planetary gear 120 turns into power equivalent to the point Pel in drawing. That is, the rotational frequency Nel of the 
power inputted is higher than the rotational frequency Ne of Point Pe, and torque Te 1 becomes lower than the torque 
Te of Point Pe. 

[0095] If this power is inputted, hybrid vehicles will perform torque conversion as well as drawing 8 having shown by 
operation of a planetary gear 120, a motor 130, and the assistant motor 140. The power which is equivalent to the area 
of field GU2 ! in drawing 15 among the power outputted from an engine 150 is once replaced by power as already 
explained. Moreover, the power equivalent to the area of field AU2' in drawing is consumed by the motor 130. In this 
torque conversion, circulation of the power equivalent to the area of field GU3 1 in drawing 1 5 arises. 
[0096] Here, drawin g 8 is compared with drawing 1 5 . Circulation of the power which corresponds when torque 
conversion is carried out in the state of direct connection, and is equivalent to the area of a field GU3 produces drawing 
8 . Circulation of the power which corresponds when torque conversion is carried out by the accelerating integrated 
state, and is equivalent to the area of field GU3' produces drawing 1 5 . Field GU3 f has an area smaller than a field GU3 
a passage clear from both comparison. That is, the circulating power can be suppressed by carrying out torque 
conversion by the accelerating integrated state. 

[0097] Thus, the hybrid vehicles of this example can bring the rotational frequency of the power inputted into a 
planetary gear 120 from an engine 150, and torque close to the target rotational frequency Nd and the target torque Td 
of a driving shaft 1 12 by carrying out torque conversion by the accelerating integrated state at the time of an overdrive 
run. Consequently, the circulating load of the power produced in torque conversion can be suppressed, and the 
operation efficiency of vehicles can be improved. 

[0098] In addition, it is also possible to avoid generating of circulation of power with some change gear ratio. If the 
change gear ratio at the time of accelerating is enlarged, the power inputted into a planetary gear 120 can be 
accelerated to the operation point Pe of an engine 150 to the rotational frequency equivalent to the point Pe2 in 
drawing J 5 . The rotational frequency Nd of a driving shaft 1 12 is lower than the rotational frequency of a point Pe2. 
Therefore, torque conversion performed in this state will be performed in the same mode, and circulation of power is 
not produced as drawin g 7 explained previously. If such a change gear ratio is set up, also at the time of an overdrive 
run, generating of circulation of power can be avoided and hybrid vehicles can be operated at still higher efficiency. 
[0099] The hybrid vehicles of this example can improve operation efficiency by switch of a change gear ratio not only 
at the time of an overdrive run but at the time of an undershirt drive run. Drawing 16 is explanatory drawing showing 
the situation of the torque conversion at the time of an undershirt drive run. It is equivalent to the torque conversion 
explained by drawing . 7 . The case where the power of a rotational frequency Nd and Torque Td is outputted from a 
driving shaft is considered like drawing 7 . Drawing .7 showed the situation of torque conversion in case an engine is 
operated the point Pe in d rawing 15 . Here, when not switching the change gear ratio according to the rolling-stock-run 
state, the situation of the torque conversion at the time of maintaining an accelerating integrated state also at the time of 
an undershirt drive run is shown. In an accelerating integrated state, since it accelerates a rotational frequency with a 
change gear, the power inputted into a planetary gear 120 turns into power equivalent to the point Pe3 in drawing. 
[0100] Hybrid vehicles perform torque conversion as well as drawing 7 having shown to this power by operation of a 
planetary gear 120, a motor 130, and the assistant motor 140. The power which is equivalent to the area of field GUI' 
in d rawing 16 among the power outputted from an engine 150 is once replaced by power as already explained. 
Moreover, the power equivalent to the area of field AUT in drawing is consumed by the motor 130. 
[0101] Here, drawing 7 is compared with draw ing 16 . Drawing 7 corresponds, when torque conversion is carried out 
in the state of direct connection, and the power which is replaced and is once transmitted to power is equivalent to the 
area of a field GUI. Drawing 16 corresponds, when torque conversion is carried out by the accelerating integrated 
state, and the power which is replaced and is once transmitted to power is equivalent to the area of field GUI 1 . In field 
GUT, area becomes large rather than a field GUI a passage clear from both comparison. That is, the power transmitted 
through conversion to power increases by carrying out torque conversion by the accelerating integrated state at the time 
of an undershirt drive run. Generally in conversion with power and mechanical power, loss arises. Therefore, if the 
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power transmitted through conversion to power increases, the loss produced at the time of torque conversion will 

im02] S The hybrid vehicles of this example perform torque conversion in the state of dire ct conn ection at time of an 
undershirt drive run. Therefore, vehicles can be operated at high efficiency to the case (equivalent to the point Pe3 in 
where torque conversion is always performed in the state of accelerating. In addition it i^ i good £o» 
what slows down the power of an engine 1 50 at the time of an undershirt drive run and is transmitted to a Planetary 
m 120 For example, the thing which slows down the power of an engine 150 to the rotational frequency equivalent 
fo the point Pe4 in iawing.i6 , and is transmitted to a planetary gear 120, then the input rotational frequency to a 
planetary gear 120^p7oach the rotation state Pd of a driving shaft 1 12. Consequently, the power once replaced by 
power at the time of torque conversion can be further reduced rather than a direct connection state, and operation 

STSS^^dS'SSis example, the advantage of becoming easy to output high power is also produced 
as by onsidering as a direct connection state at the time of undershirt drive combination shows below. By 'the = hybrid 
vehicles of this example, a **** limit exists and the upper limit of the rotational frequency of an engine 150 is defined 
IcfordTnfto die vehicle speed as drawing 6 explained previously. Here, the case where it is runmng by the vehicle 
spied VL under time of a low-speedrunffor example, drawing 6 , is considered. Based on the **** hmi shown with 
Ae dashed Une in drawing 6 , the upper limit rotational frequency of an engine 150 turns into a rotational frequency 
equivalent o a point PL 2 at an accelerating integrated state. In the state of direct connection, the ^pper limit rotational 
Zuency of ^ engine 150 turns into a rotational frequency equivalent to a point PL 1 based on the **** limit shown 
uto soti i\Z in drawing 6 . The upper limit rotational frequency in a direct connection state is higher than the upper 
timft Rotational frequency in an accelerating integrated state as illustrated. Generally, the output of an engine 150 
To biases as a rotational frequency increases. Therefore, as a result of an upper limit rotational frequency's being 
esSc ed by the above-mentioned **** limit, power with the bigger direct connection state than an accelerating 
Sated stete can be outputted. By the hybrid vehicles of this example, in the travel corridor as which high torque is 
Sed it operates in the state of direct connection as shown in drawin g 9 . Thus, by switching a change gear ratio 
Ae power according to the demand can be outputted from an engine 150, the power consumption of a battery 194 can 
be held down, and vehicles can be operated. , . , 

[01041 By the various operations explained above, the hybrid vehicles of this example can realize operation at high 
efficiency by switching a change gear ratio according to a rolling-stock-run state. In addition, in order to reahze 
Son S efficiency, it is necessary to set up a change gear ratio appropriately by the method shown below. 
S DrawS ? is explanatory drawing showing the setting method of a change gear ratio. Ro tationaHrequen C y 
§£&d*Ntf I/O of a planetary gear 120 was taken along the horizontal axis, and tire the 
time of toraue conversion was taken and shown in the vertical axis. Rotational frequency difference deltaN is the 
SSSfo^X rotational frequency-starter ring 124 of the planetary carrier 123" The case where ro^nal 
frequency difference deltaN is positive is equivalent to an undershirt drive side, and a negative case is equivalent to an 
Sve side Since circulation of power arises, by the overdrive side, operation efficiency becomes low as drawing 
Showed The circulating load of power increases as the absolute value of rotational frequency difference deltaN 
bioints Targe, and operation efficiency becomes low gradually. In an undershirt drive side, since circulation of power 
does no S Operation efficiency is comparatively high. However, since the power once transmitted through the 
substitution to power increases as a rotational frequency difference becomes large, the loss at the time of torque 
conversion increases, and operation efficiency falls gradually. . t . 

STi gear ratio is set up based on the relation between operation efficiency and rotational frequency 
difference deltaHFirst, the operation efficiency of the target which vehicles realize is set up. Next the .range of 
rotational frequency difference deltaN which can realize target operation efficiency is set up. If target operation 
efficiency is set up from the relation between a rotational frequency difference and operation efficien cy as shown in 
S3 the range of rotational frequency difference deltaN which should be realized can be set up between delta 
S N3. This range cannot be overemphasized by that it is different according to the composition of hybnd 

m ^What is necessary is just to set up a change gear ratio so that rotational frequency difference deltaN may be 
e stored Z^m^Led target ranges delta N2-delta N3 in a hybrid rolling-stock-run field For example, when 
hvbrk ^ vehicles are running by the maximum vehicle speed, the rotational frequency difference in the case of 
ffiS^^Siim « the state of direct connection shall be expressed with deltaNl in drawing 17 If it asks 
for gear ratio from which this rotational frequency difference is set to deltaN2, *e ^-gegear ratio by the 

Ze of accelerating will be set up. An undershirt drive side can set up a change gear ratio similarly. When die 

^SfiS%» ™ lized b y the * avel corridor by side of an undershlrt dnve 18 
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it becomes securable [ operation efficiency sufficient in just the direct connection state ]. 
[0108] A change gear ratio can be set up according to the relation between operation efficiency and rotational 
frequency difference deltaN in this way. Although the example showed the case where a change gear ratio was 
switched in two stages of an accelerating integrated state and a direct connection state, not only this but various setup is 
possible for a change gear ratio. It can also consider as a setup switched in the state of a slowdown state and direct 
connection, and can also switch by the three-stage of accelerating, a slowdown, and direct connection. Moreover, it is 
good also as what is switched to an accelerating and slowdown side with the change gear ratio of a multi-stage story. 
[0109] By above-mentioned hybrid vehicles, the case where a change gear ratio was changed according to the gear 
change mechanism which used the planetary gear 200 was illustrated. In the example, the case where the clutch 210 
which combines an engine 150 with a brake 220 and the planetary carrier 203, combines the planetary carrier shaft 206 
with the sun gear 201 of a planetary gear 200 at a starter ring 204, and combines the planetary carrier 203 and a starter 
ring 204 further was formed was illustrated. Combination of a planetary gear 200 and each element can take not only 
this but various modes. 

[0110] Drawi ng 18 is explanatory drawing showing the outline composition of the hybrid vehicles as the 1st 
modification. Here, only the element which exchanges power was shown. Electric system, such as a control unit and a 
drive circuit, omitted illustration. Combination of each element to a planetary gear 200 is different to the composition 
of an example ( drawing 1 ). In the 1st modification, the planetary carrier shaft 206 is combined with an engine 150 
and the planetary carrier 203, and a brake 220 is combined with a sun gear 201 at a starter ring 204. Moreover, the 
clutch 210 which combines the planetary carrier 203 and a sun gear 201 is formed. Other composition is the same as an 
example. 

[01 1 1] By the hybrid vehicles of the 1st modification, an engine 150 is combinable with a planetary gear 120 like an 
example by turning OFF a clutch 210 and turning ON a brake 220 with a predetermined change gear ratio. According 
to the formula (1) shown previously, since there is a relation "xNs [ Nc-rho / (1+rho) ]" Unrelated, the change gear 
ratio realized is set to "(1+rho )/rho." Therefore, by the hybrid vehicles of the 1st modification, a different change gear 
ratio from the hybrid vehicles of an example can be realized, without changing the change gear ratio of a planetary gear 
200. Although illustration is omitted, the combination with a planetary gear 200 and each element can take not only the 
example shown in an example and the 1st modification but various combination. 

[01 12] In an example and the 1st modification, the case where the gear change mechanism which used the planetary 
gear 200 was made to intervene between an engine 150 and a planetary gear 120 was illustrated. A gear change 
mechanism can also be prepared in the downstream of a planetary gear 120. Drawing 19 is explanatory drawing 
showing the outline composition of the hybrid vehicles as the 2nd modification. Here, only the element which 
exchanges power was shown. Electric system, such as a control unit and a drive circuit, omitted illustration. The joint 
part of a planetary gear 200 is different to the composition of an example ( drawing. 1 ). That is, in the 2nd 
modification, the planetary carrier 203 of the planetary gear 200 which constitutes a gear change mechanism was 
combined with the starter ring 124 of the planetary gear 120 which constitutes a power adjusting device. Moreover, the 
starter ring 204 of a planetary gear 200 was combined with the driving shaft 112. Other composition is the same as an 
example. 

[01 13] The hybrid vehicles of the 2nd modification are equivalent to the composition between which the planetary gear 
200 was made to be placed between a power adjusting device and a driving shaft 1 12. In this composition, if a change 
gear ratio is switched, it can change gears between the starter-ring shafts 125 and driving shafts 112 which were 
combined with the starter ring 124 of the planetary gear 120 which constitutes a power adjusting device. In the 
example, by changing gears, the difference with the target rotational frequency of a driving shaft 112 was reduced for 
the input rotational frequency of the planetary gear 120 in torque conversion, and improvement in operation efficiency 
was realized. On the other hand, in the 2nd modification, improvement in operation efficiency can be aimed at by 
changing gears by bringing the output rotational frequency of a planetary gear 120, i.e., the target rotational frequency 
of the starter-ring shaft 125, close to the target rotational frequency of an engine 150. Therefore, the same effect as an 
example can be acquired also according to the 2nd modification. 

[0114] In addition, in the 2nd modification, the integrated state of each element to a planetary gear 200 cannot be 
overemphasized by that various modes can be taken. Moreover, it is also possible to take the composition which 
combines an example and the 2nd modification and prepares the both sides of the upstream of a planetary gear 120 and 
a downstream a gear change mechanism. 

[0115] The composition of the equipment which performs torque conversion can also apply various modifications. In 
the above-mentioned example and the modification, the sun gear 121 of a planetary gear 120 was combined with the 
motor 130, the planetary carrier 123 was combined with the engine 150 side, and the starter ring 124 was combined 
with the motor 140 and the driving shaft 112. With this composition, circulation of power arises at the time of an 
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overdrive run as already explained. On the other hand, it is good also as what combines a motor 140 with an engine 
1 50 side. This composition is explained as the 3rd modification. 

t0 1 1 6] Drawing 20 is explanatory drawing showing the outline composition of the hybrid vehicles as the 3rd 
modification. Here, only the element which exchanges power was shown. Electric system, such as a control unit and a 
drive circuit, omitted illustration. The combination place of the assistant motor 140 is different to the hybrid vehicles of 
an example. That is, the assistant motor 140 is combined with the planetary carrier 123 of the planetary gear 120 which 
constitutes a power adjusting device by the hybrid vehicles of the 3rd modification, a planetary gear 120 -- being also 
good -- the assistant motor 140 will be combined with an upstream 

[01 17] This composition corresponds to the integrated state previously explained using drawing 25 . Therefore, 
circulation of power arises at the time of an undershirt drive run as drawing 26 and drawing 27 explained. Operation 
efficiency can be improved if a change gear ratio is controlled also by the 3rd modification to bring the rotational 
frequency of the power outputted from an engine 150 close to the target rotational frequency of a driving shaft 1 12. In 
addition, since circulation of power arises at the time of an undershirt drive run, if a change gear ratio is set up and 
controlled by the 3rd modification to maintain the relation in which the I/O rotational frequency of a planetary gear 120 
is equivalent to an overdrive run, improvement in operation efficiency can be aimed at further. Also in the 3rd 
modification, various selections are possible about the integrated state of each element to the planetary gear 200 which 
constitutes a gear change mechanism, and the joint part of a planetary gear 200. 

[0118] In the above-mentioned example, the case where the torque inverter used as a planetary gear 120 and a motor 
130 power adjusting device was applied was illustrated. A power adjusting device adjusts the power inputted from the 
engine 150 to the power from which a rotational frequency differs at least by exchange of power, and means the 
equipment which can be transmitted. In the example, it can transmit to a starter-ring 124 side, changing the size of the 
power outputted from the engine 150 in the motor 130 combined with the planetary gear 120 power running or by 
carrying out regeneration operation and controlling the rotational frequency. If a power adjusting device is composition 
which does this operation so, it can apply various equipments. The case where the power adjusting device of 
composition of differing is applied is illustrated as the 4th modification. 

[0119] Drawing 21 is explanatory drawing showing the outline composition of the hybrid vehicles of the 4th 
modification The 2nd modification is replaced with a planetary gear 120 and a motor 130, and is different from an 
example in that the clutch motor 230 is used. Other composition is the same as the hybrid vehicles (refer to drawingl ) 
of the 1st example. 

[0120] The clutch motor 230 is equipped with the inner rotor 232 and an outer rotor 234, and both are the motors for 
Rota which can rotate relatively. The output shaft of the planetary gear 200 which constitutes a gear change 
mechanism, i.e., the axis of rotation combined with the starter ring 204, is combined with the inner rotor 232. The outer 
rotor 234 is combined with the driving shaft 1 12. The assistant motor 140 is combined with the driving shaft 112 like 
the example. 

[0121] The clutch motor 230 is constituted as a synchronous motor generator of opposite Rota, and is equipped with 
the inner rotor 232 which has two or more permanent magnets in a peripheral face, and the outer rotor 234 around 
which the three phase coil which forms rotating magnetic field was wound. It is relatively supported to revolve by both 
the outer rotor 234 and the inner rotor 232 possible [ rotation ]. The clutch motor 230 operates as a motor in which both 
do a rotation drive relatively according to the interaction of the magnetic field by the permanent magnet with which the 
inner rotor 232 was equipped, and the magnetic field formed with the three phase coil with which the outer rotor 234 
was equipped, and operates also as a generator which makes the ends of the three phase coil wound around the outer 
rotor 234 by these interactions produce electromotive force depending on the case. An exchange of power with an 
outer rotor 234 is performed through the slip ring 1 1 8 and the drive circuit 191 . 

[0122] Since the both sides of the inner rotor 232 and an outer rotor 234 can rotate, the clutch motor 230 can transmit 
the power inputted from these one side to another side. If it carries out power running, using the clutch motor 230 as a 
motor, the rotational frequency transmitted to the shaft of another side can be increased. Taking out a part of power in 
the form of power, if regeneration operation is carried out as a generator, a rotational frequency can be reduced and 
power can be transmitted. Moreover, if power-running or regeneration operation is not performed, either, it will be in 
the state where power is not transmitted. This state is equivalent to the state where the mechanical clutch was made 
release. The torque inputted into the clutch motor 230 and the torque outputted are always equal a passage clear from 
an operation and a principle of reaction. 

[0123] The torque conversion in the hybrid vehicles of this composition is explained. First, the case of "the target 
rotational frequency Nd of the rotational frequency > driving shaft 1 12 of the inner rotor 232" is considered. In this 
case a rotational frequency is reduced and power is transmitted so that regeneration operation of the clutch motor 230 
maybe carried out and the rotational frequency of an outer rotor 234 may turn into the target rotational frequency Nd. 
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Rather than the target torque Td of a driving shaft 112, from a low, the torque transmitted by the clutch motor 230 
carries out power running of the assistant motor 140, and adds torque. The power revived by the clutch motor is used 
for the power running of the assistant motor 140. In the case of "the target rotational frequency Nd of the rotational 
frequency > driving shaft 112 of the inner rotor 232", since power is supplied to the assistant motor 140 located in a 
downstream from the clutch motor 230 located in an upstream, circulation of power is not produced. 
[0124] Next, the case of "the target rotational frequency Nd of the rotational frequency < driving shaft 112 of the inner 
rotor 232" is considered first. In this case, a rotational frequency is increased and power is transmitted so that power 
running of the clutch motor 230 may be carried out and the rotational frequency of an outer rotor 234 may turn into the 
target rotational frequency Nd. Since the torque transmitted by the clutch motor 230 is higher than the target torque Td 
of a driving shaft 1 12, it carries out regeneration operation of the assistant motor 140, and applies a load. The power 
obtained by the assistant motor 140 is used for the power running of the clutch motor 230. In the case of "the target 
rotational frequency Nd of the rotational frequency < driving shaft 1 12 of the inner rotor 232", since power is supplied 
to the clutch motor 230 located in an upstream from the assistant motor 140 located in a downstream, circulation of 
power arises. 

[0125] According to the hybrid vehicles of the 4th modification, like the hybrid vehicles of an example, torque 
conversion can be carried out and the power outputted from an engine 150 can be outputted to the power which 
consists of various rotational frequencies and torque at a driving shaft 1 12 as explained above. In the process of torque 
conversion, the point that the power transmitted through conversion to power exists is the same as an example. 
Moreover, in a predetermined run state, the same is said of the point which circulation of power produces. Therefore, if 
a change gear ratio is controlled according to a run state so that the difference of the input rotational frequency of the 
clutch motor 230 and an output rotational frequency approaches, the operation efficiency of hybrid vehicles can be 
improved by the same operation as an example. 

[0126] Also in the 4th modification, various integrated states can be taken like the modification explained in the power 
adjusting device using the planetary gear 120. Moreover, a power adjusting device can apply the various composition 
which can transmit power, changing a rotational frequency not only through the composition of an example and the 4th 
modification but through an exchange of power. 

[0127] In the example shown above, the case where the gear change mechanism which used the planetary gear 200 was 
applied was illustrated. This gear change mechanism has the advantage which is a comparatively simple and small 
mechanism. However, this invention is not limited only to this gear change mechanism, and can apply various gear 
change mechanisms. 

[0128] As mentioned above, although the gestalt of operation of this invention was explained, as for this invention, it is 
needless to say that it can carry out with the gestalt which becomes various further within limits which are not limited 
to the gestalt of such operation at all, and do not deviate from the summary of this invention. For example, by the 
hybrid vehicles of this example, although the gasoline engine 150 was used as an engine, the equipment used as the 
source of power of a diesel power plant and others can be used. Moreover, in this example, although the three phase 
synchronous motor was altogether applied as a motor, it is good also as a thing using the AC motor and DC motor of 
an induction motor and others. Moreover, although various control processings are realized in this example when CPU 
performs software, this control processing is also realizable in hard. Furthermore, although the case where a control 
unit 190 performed change control of a change gear ratio was shown as a gestalt of operation, it is also possible to 
constitute a switch with the mode switched manually or automatic and the switch in hand control from a selectable 
mode. 
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